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(57) Abstract: 

PURPOSE: A mobile communication device Including 
an antenna array and a method therefor are provided 
to minimize the influence of fading, Interference, and 
noise by feeding back information corresponding to 
the characteristic of a time-space channel 
according to antennas which exist in a base station. 

CONSTITUTION: Mobile stations(20.22.24) measure 
a downward characteristic of an antenna-classified 
channel from a signal transmitted from a base 
station(IO). and determine long information and| 

short information corresponding to a correlation characteristic of the antenna-classified channel from the 
measured downward characteristic. The mobile stations(20.22,24) convert determined long and short 
information into a feedback signal, and transmits the feedback signal to the base station(IO). The base 
station(IO) receives the feedback signal, extracts a plurality of weight values from, long and short 
information recovered from the received feedback signal, and multiplies a multiplexed result of a dedicated 
physical channel signal by a plurality of weight values. The base station(IO) adds pilot channel signals to 
the multiplied results, and transmits the added results to the mobile stations(20,22.24) through an antenna 
array. 
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til as 

£. 4 

-f^VSolcl-. 
°]^. 

S. 8^ 5. 6oJ| SAl^a S.S. Al^ >»S^.^-¥-2l -fi ^i^ofl <aj ^AHjal ^e^s.olc).. 

£ 9^ S-H. ^S^^^ S. 3<H| S-A]^ ;(ll42 ^^Hl cflt^ ^ l^igo)] S]^ cj-^ ^Ajcfl* ^"gSW 1-S.^Sl- 

£ 11^ S.S Al:£^ ^i!A^«).fe S. 3«^ HA]^ ;fl42 ^;^o11 cil^ -g. ^Tg6|l sltt J£ t^-^ ^Ajojl* ^Tjjt^y] #5. 
-f^VBolcf. 

£ 12^=r £. £Al^ >8a^ ^ ^ig^j o^^ ^Ajoflo} ^^^olcj.. 

£ 13^ S. 3011 £Al^ >il44 j^:^6^ tfl^ ^igofl s]^ $J >gAH» ^^^7] #S.-^-S>eo1 tf. 

£ 16^ S. lofl £Al^ 7l;^l^S) ^^oi] Sit!- $J -gAHls) ^^£ol4. 
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S. 17^ S. 15ofl ^1310 'a-Tflofl tfl^ ^ ^igofl SJ^ <i} -^Alcfll- -ai3*>7l jil-Holtq-. 

S. 20^ £ 19°fl £^1^ ;H1450 ia-;^loil tflt!: ^ S^a^fl -a^l"^!* ^'f «V7l #5.-?-^^ o] c^.. 

S. 21-^ S. 20o!l £.^1^ -a>«>l«fl» ''r^^l-fe -g- ^^c^ Sf^ ^^Hl^l #^£olt}.. 

£ 22^ 3E. 19«>11 ;(fl452 Ta-;floI| cfl^ ^ ig^if ofl -g^H* ^^t}7] ^.^.j?. s}e o] 4. 

£ 23-^: £. 22<fl >ll452 la^^Jofl cfl^ -^a)<^1* =?^^«V^ ^ ^igofl 7)^l^Sl «>^3l^ 'a>>l<4|2l l-S^^o] 

^. 

S. 24^ :£ loll oi:§. ^^1 ^^Ha^ ^igslfe ^ ^igofl ol^f. ^^1 wj-^sl £ c^-^ ^A]<:fl# -M'3«>7l ^ 

£ 25^ S. 24ofl £^1^ X11600 ia-;floIl cflt!- -H- ^'goll Sltl ^^lofl* -^^^7] ^s.J?-7;>Eo]cf. 

\ 

£ 27^ £ 24<^1 >i]602 ^;^1<^1 cfl* -M'^'Hl* "t^sS^W ^ ^^<>il 7]:^]"^^ -S^H^ 

S. 28-^ £ 21 £. 26ofl 2.^1^ >il2 1371 ^gJi ^^JfSl ^^<^ 3)^ -a^l^flSl -t^iolcf. 
£ 29^=7 £ 28ofl S.^-]^ >il't}-¥-2l ^Alcflo^ ^g^5_olc^. 

£ 30-fi- £. 22<fl S.Al^ ;*|]502 cfltb ^ ^'g'*!) ^Aloj)^ 'a'S«>7l ^t>Eolii)-. 

S. 31^ £ 22<^ ;^1502 ^7^<^ t({^ ^ -fgofl ^-^H* -S'^Sl-?! s-s^^Vs oliq.. 

£. 32^ S. 30 ^¥r S. 31ofl 2.^]^ ^^jc^ls. ^^s).7l ^l2 SE^r ;Hl3 71-^^1 ^ l^tgofl o^^j: -a^HlSl 

S. 33^ £ Z2<^ 2Al^ ;^1500 ^^lofl rfltt ^ ^'g'Hl Sltb ^^jc^J^ -S'SSW ^^jCL;^l-EolT:f. 

£ 34^ S. 33<^1 2^1^ -^^«^7l ^^-^ ^^ofl Si\^7]^]^ ^7] ^S. ^^^SH -a^Hsl -tS^EolTq.. 

£ 35^T IE 340II £Al^ ;g-7l -*3a^-?-7> n>^S:>fe -tlcfe ^SA^-¥-<flAi ;^^o|| i^Slfe 2.= 

2 37-^r 2 23 SE^ 2 27ofl 2a1^ UflolAl^i j^-^^e ^S'^^^ ^ ^'^<^ S]^V ^Ajc^lS^ ^^_£olcf. 

2 38^ 2 23 £^ 2 27°)1 2^]^ Hflo)Al>; B^'S^H ^J^^.^Sl ^ ^^gofl Sjtb cf-l- ^A]olll. ^t^S>71 ■i-Sl2 
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ol-i- ^ "S-^ofl ^o]!::!-. 

'S-^-a ^ cfl^ 4# ^#(W- CDMA: Wideband Code Division Multiple Access) W^l^ ^7] ^ 

CDMA-2000(cf^ ^^J^ as. cl-'f' "fm^S. S.^^^SL $Jir\, 

cflolBl-l- ol^o.^ ^^«1-7l ^SflAi JfDoliy (fading) 21- ig-^ o]^ ^X] >ifligo] ^A^ofl nj-s. A]-^;^}^ ?}-^^ ^ 

«*1el^> cfolHl^lEl ^M-a cl-olBlAlEl (space diversity) 'S-<!q^ "a-EflM-l^ <*l-8-t!-cf. 

Aj-g-tVcf. irl-f^ "il-Bim* ol^sl-o^ 4<>l*HAlHl «}-A]-. ;a^^el ^o]?! Af 



ii^Al7l7l ifl-S-oln]-. 3llo]xg^ ^^5V7l ^«J|Ai o^e] 7W nfolH^AlEl 7l#ol A>-g-^rf. o^«>^ol CDMA ^8-^^ ^11 
;^lo^ ^-M- (delay spread) # cl-§-«ll cJ-oIhIaIe^ ^^S>fe 5fl6l3(Rake) ^^7]^ ^B^^l-Jl 91^^. e|)ol3 ^^7] 
TT cj-f' ^S.(multi-path) '=r'il«1-^ 'r"^ c|-o1h1a1e) 7l#o]cJ.. zie)u)-, o] c^-oJu^aIe] 7]-^^ ^l-g ^^^l ^J- 



(Interleaving) m^-^ ^^l-g-^Vfe ^l-o] tf| a] e1 (time diversity) iJ-^-Br £l-e1 i:SiHl:^(Doppler spread) 

^fl^^ i#e1 iL^^I- ^B^oflAi 3fl]ol«a^ q^^«V7l ^;?V t:1.o1h1a1e171- AV-g-^gi:}.. :^:?v cJ-oJoIaIeI^ 



^Al o>tflx4 cfolalAlEl^ ol*^AS.-?-Ei c}.^ ^^(downlink) 7)^1^0] i^^H(closed loo 

p) cfolulAlElsl. oi:s.^o.s.«Ei 7lxcl^o.S ^^o] 7fl^=(open loop) cfo] a] El 7V 9X^. cfo] 
«1A)E1^ ^fl^ai 37l# ^^sV<i^ 7l-#^1* ^fecf. 71^1^^ iifl-ifii 37] <4 

7] -^ISII tNlM- ^.S. ^^s)fe Ji|-<afl ^15:^ Jivflot ^Vcf. ol-s-^o. ^fl^oj ^7] ^ cq,^^ ^^^^ 
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iHAlEl 711^ 7l^l^oflAi AV^S}^ <e)-Bflq-l-Sl 7ll^(a^, ^:^7} ^^S\^ ^7}^d\] ttj-el- 



^^ «H2fl«>l (arrary) -Jl-tim -cf^g: ^i^J (beamformlng) Al^if . ojel- ^r^.. o) ifl, t+olB^AlElfi^. 

n>^7MS ^Ji* <*l-§-*>fe Alif:^^ -J^^H t:?-g- ^3 US'g Aji^ . oje]- ^c]., o1-^^o.^^e^ 7l>^l^o.s 



-S-^ "o*-^ IMT-2000 S.^n 3GPP (Generation Partnership Project) R(Release)99 »H^-S: 27fl ^Eflu)- 

n ^S. ^.^ x^o]a\A\^ IJ-^ tl-tflM- <H^<»l(TxAA) ^tfll £S. ^ >il|«?*>Jl Slcf. <=^ 

7lAi, TxAA 2.J=^ l,^7]<»|-o]lAi ;ql<a-^ ^^S. ^ "^^^^^S] ^^^M-^ ?m^]^]:SL TxAA ^ ^Sl-e)- 
oflAi ^lo>^ ^ oVEllut-s-o] ^ov o>ul2^. ois-s fll^Al^c}.. TxAA ^1 1 a:^ ^ ^2 3.^¥t l}"^ IM 

T- 20005.^^1 UMTS (Universal Mobile Telecommunications System) ^tb 3S.^^ 3GPPoI|>H ^ 

^>H1 (specification) «>fl 7llAls|<>| $X^, 



^ ^1* 4<='1a1^lEl ""^^^ TxAA ;^ll 3.B. B^¥: >ll2 3.S.¥r ^-g- <HiHlol ^Efluj-s. Af-g-^Vt.^ o]^o] 
t>t1)M-« n^ofl cf^ (complex) Sit-^fl Sflig-SV^ 7>f'^l» oi7|.^;|.£S. ^a^^c^-. a^-g- ol5i]ol ^Eflu|-<H1 °l7f5l^ 

n^^l^ ^11^^ 2)1:^5. Ai ofl§ •S-?!w=h* (wiq-h^T tflEi^icf.)^ ^V-S-tb'^. <*ls>, ^^l^ls. i^A]^ 

^ o. SAISVJI, ^o. SAlSlJ^l it^Sl-* aAmcf. ol7lA-1h^ <Hzflol ^^oljiw^r ^ 

^ 51)01 <a-Ejm 7>^^1 ^Elo]iq.. . 

^uV^l o]^ ^A| AlA^Efl^ ^ -^#^>i(FDD:Frequency Division Duplex)* Al-g-«m 'i'"^^ ?1 

* ^fl^^ =1=^ ^^d^l cl-^7] afl^ofl 7l^l^<>flAi ^ll^(h)* 'a:7l ^SflA-1 fl)$Al55^o> 

i^. oil- TxAA ;qll a.= ^¥t m 3.^¥t ^iL(h)S-^El ^t}7]] « 7>^^l(w) ^iL» oj^^ol 7) 
^vfl£^ ^^^S1<H TxAA JE-H^ 7>'f'^l (w= [ | w , |expOe i).|w2 |expOQ z)l) (w, 2)- wfe ^ ^ 

n /27} S\JL o^:^}^ a^cfl n /47> ^cl^. Jl#^^*- feol7l ^«fl pfl t?r?V ^ HlS.^> 7flAl(up 

date)S>^ =3^1(renne) ^^-Sr ^}-%-^^. ^ HlB*2l 2:^o.s.Ai {b(2k). b(2k- 1)}, {b(2k). b(2k+l) 

}(^7lAi. Dfl 1^?V ^*(slot) ^^S. 2lDl^t:l.)ol 7>^5l-£S. y^^A SL^^ 7}^^] 

ojE.^ 2.:^ ^-D^Al^cl-. T!ll^Al7]ji lujE^ ffl^aAj^nl-. ol-el-Ai, 

^l^sl n Mojul <g=;^>^ iL^^ ^cfl ic /87> ^tq.. jL-t-^S* ^«^l7l ^Sfl ofl i^?V 4h1B ^ HlB^ 

^§^1 (progressive refine) = ♦ Aj-^^c}-. 2.S.<K1a1 z^- a]H-c- 3liil*>^ h|1 o] A] (basis) Si 
^<^1 slfe S.^^ ^elt> ^fecj-. 

TxAA as ^ ;»1|2 2.= ^ ol-Bflq- ^fil- Al^^(space-time) ^11 ^^o] n]] cf^a}. :?]-^ .g.;^;^ 

** 

T^7l- f^7>S>^ ^ ^Eim ^.^ 71-^^11- f|^A]^o|: t}s.S. 9ll*Al^ ^o) ^l-Tfl S\o] o]^^^ 6\ 
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^■^^S.. ■?VE)]q-i-;a- 7l5l7> #^«] ^JM-Sl^l ^o.^ 2^ <?VEim-2) Am:^- S (correlation) o) ^7>^c^. oI^t]) ^fl 

^.?V -S-^Sit"*! -f^?}-*}^ ^fl^ "^isei^si ^^^o] •S-*)^ <»l-g-«1-^ <?1-Ej|u)- ^7> f'7>s]<>| 

S. JL^ ol^^l ^^ollA^ <t^7l- <aoiq-^l ^^T^-. *W°> TxAA ^12.S. ^ ^112 S-S.^ A]^^ sfl^^ T^-*,^«>fe 
« ^^1 37fl c]^ "il-Biiq-* >^1-8-^cJ-jl *>i:-lefj£ -f^^ A^^^ ^ gjcf. 



^ ^^o] t}^ 7]'^^ 3!^^^. 7l;^l^ol| ^Tfm^ ^BflM-^ Al^:?V ^B^S] ^^^^ «V<S«- ^-a* ?-ll«:Al7!j, 

^-^S) ^A^ ^ 



^olS.-^6) -ilJLS-^-El ^71 ^>Bi|i4^ ^-Vi^ ^^«>j1, •^^^ ^7] ^7] ^>e)| 

M-t ^11^21 ^71 ^ '^71 ^Sa.* 1^«VJI. ^7] ^7] ^ ^7l ^7] ^i*^ A] 

:S:s. ^es)-<^ ^71 7]7.]^o_s. ^^s>fe o]^^ ^ ^7] fli^ Ai^i- '=^-as>Jl, ^-41^ >a-7l ifl^ -tlJiS-Jf Bi ^^sti- 

^71 ^ ^71 '^71 ^Ji-f-S^El ^^7m 7W^^^ ^#*>J1. ^-g" #=1 ^^^^ ^7] ^ 

4=7flsi 7>#^i-i-4 z^■z^■ .^AVs^^ .^AV^ ^sf-i-ofl 3i-<a*s ^2.1-* 7}^t}jL, 7>-tv« ^i^i-t^ >5j-7i <?i-6im 



^^^^ ^<^^ «7] ^^*>J1, ^7l ^iiS-l- Als^ -^7] 7l;^1^0.S ^^*>^ O] 

^ ^7) o):^^^^«.E^ ^±S.^B\ ^7] °J-Elll4t All^Sl Sa^^ ^^gsfJl, ^7] 'Jj-*^ 

* ol-8-SH ^7l ^ 4^A1^> >a-7l ?n«: ^J:S.-¥-El >S-7l ^7l ol^Sl-o^ ^^7flSl 7>f';*ll- 

-8- ^#«>jil, ?i-8- #el ^1]^ ^^n]-* ^7] ^^7flsl 7>^^ll-3l. z^■z^■ -g^-il-sl-al, 2^<^£ 3^<a* 

E.Am >a-7l ^71 ol-g-SH BflolAli -MJL^^ ^7l -S^aV^ ^3H-<H| ^l-n 7>AtSVjL. 71- 



8ll<^l» i^Bl-fe -f^ ^'lofl sill- ol-i- -i-^ 'S-'a^. ^7] 7l;<1^0.^-?-El -iiJl^JfEl ^7] ^Efluf^ i^B^Sl «1- 

^ ^^t}iL. >S-7i ;g-7l ^ ^7] '^71 ^^.l-S- 7l;^l^o.^ ^4^*1-^ ^y^] ^ ^7] 

ffl^ ^1^1- ^-tl^Vol. '^^^ ^7] .ilJ:S.-^El ^^tb ^7l ^7l ^ ^7] ^7] ^ja-l-^^Ei ^^7l)2l 71-^^1-1- 

* ^'t'^l-ji. ^-8- #el cff'^^ ^7] ^^7fls] 7l-^^l#3f zj-z]- ^Aj-ej-j,. ^a>.;^ ^^i^-ofl 3).<a 

*H 511^ 7l-<b«Vjl, 7>'t>^ ^7] ?>tl|u|. olsflol* ^Sfl >y-7l oi:^i?-o.S. ^^^^ ^y^S. ol^o^^l 
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^SLS.^^ ^7] ^BfluJ-^ ^y^^ ^^^^ ■^^^ -8-71 #>^d 6.s.^El >8-7l ^l-Efll^^ ^fl^o^ 

^"^tl- 'S?! ^^«>ja, ^71 ^71 y^&^-ir ^\±s. ^^*H ^7l 7l;^l^o.s. ^^«>^ if> 

^ ^7] oi^^o.^^E^ -y-71 ?VeBx+^ ^d^s^ ^^^^ #^«Vui, -^y] 

^11^ >a-7l ^7) ^jii- ol^«M mi<>lAi>i ii|-<a*S ^IJ:*^ ^7] ^^V^ ^^l-l-'fl 7>-i}-*>ji. 



-g- ^"gofl oi-f- -ff-i! ij-^-s- ^-^th ^^*^<^ cj-i-si. ^a^oi ^T^^cf. 

£ 1-^ -{i Sltl- <?}-E)m- cH5ilol# o]^ ^Al ;g-A]oj 7l)ef^'a 71^^1^(10), ^]2. ... 

^ «>1*^*(20. 22, ... ^ 24)5. ^^^€^1-. 

£ 2^ S. =T^^Slfe ^Tgofl o^^ o]^ .§.Ai Bj-^ <y ^Alofl* ^igSV7l #S. 

-f ^>ss.Ai, ifl^ ^i^i- ^*>^ Ta^;4l(>fl30 ^;^) ^ ^ss^Bi 7l-^^]s ^#sl-^ ^nim2 ^ms. oi^<H 

S lofl ~ XIX ol^^«-(20, 22, ... ^ 24)^ >HS. ■5f«J^ 7]^^ 4^^e>o1, ^ ^l-f-^^ '&^7lS. 

^ 51^1-. <Hi^ 01*^(20, 22. ... 24)^ 7l^l^(10)^S.-¥-El 7]^]^il0)^] '?>t]lv+ <>1 

Eflols] oj-Ellu).^ ^ll^sl *V*j^ (downlink) s-a^ (H dl )^ ^^«>Ji. ^11^21 ^^^(Hdl )-^^^e1 t>Eflu|. 

^l|1iSl ^A^^ ^7] (long term) ^^.M. ^ '3:71 (short term) ^21* ^^^SL. ^^^^7]^ ^7] ^ 

iiw* ^€^«1-cH 71^^1^(10)^^ ^'S^^i^K^'flao ^:^). 

o]^h ^130 ^ ol*^(20. 22. ... 24)«fl tflt!- -S- ^'^•^l ^^l^^ll-^ £^1:* cf-i-^J}- 

^^.^ (Hdl )* ^^*>^ ^?ll(^fl40 ^Til), (H dl )-^S-^El ^i^^^^ ^7] ^ ^3:71 ^W-g- 

*>fe ^^1(^)42 ^ X144 ^ fllS ^\S.S. ^^t^^ ^>^](m6 ^/fl)S «l-f-'H^i4. 

S.4¥r S. loll £Al;g ;^il2, ... 3l¥t o1*-5?-(20. 22. ... SE:¥7 24)21 ^i- ^i^ofl si]^ a>^zltl- $J -g^HSl ^ 
eliS^i. o>Bfli4(60). c>]^^ ^^^(62), o]^^ ^^7] ^Ji ^^-¥-(64), ^^1 ^7] ^Ji :i^-¥-(66), ^l* 

^ ^€-¥-(68), ;^li ;^14^ ^1^-¥-(70) ^ Xli ^^-¥-(72)5. ^^^S^^. 

£ 4^ £A1^ o]:^^ ^fl^ ^^«.(62)ir 7l^l^(lO)^S^El aI:^^ «J-Eliq-(60)«- *«fi ^-il«>Jl, ^-tl 

?1 ^^S.-¥-El ^VEfl^-t ^llli2l s>*^ (Hdl )* ^^n^, ^H^21 ^-^.^ (Hdl )* -^-l*^ ^J-^l ^ 

^^(64) ^^lia-71 ^:B.^^-¥-(66)5.z}-zl-#^^cl.(;^40^7fl).ei7lAi.ps11^oi «:].^^A^(H ol)^]^, 7]^]^{ 
10)ol|-*i 'il-§-^(20, 22, ... 24)^^ ?i4^5l^ ^1^21 ^>8-J!|- 371* ^xi]^t^, 

>I140 ^7fl:?^<>11, ol:^^ ;3-7l ^^-¥-(64)^ ^1^^ ^fl^ ^^^i62)<^^^ ^1 ^ (space - time) 

^. ^11^21 ^^,^(HDL)['^7lAi,H^L ^ ^^olcl-.](<^lS>. ^-g- ^'i^l^S. XA]^ tflEl# Sa1*Vji. 

^HlS SAls);.! ^o- A^^H^.- iAl^Vnl..)^s«El «fl ol a1 a- (533,3) «!| El (vector) -f-^^ JL-B-iil"* ^M^}SL, n 

olAji «!|El»^ -fri^V «ilEll-ol >.o] 7fl'^(Ol5>, HJ^Bl ^>n)-.)(NB)(ol7lAi, 71^1^(10)21 Oleflol oj-Eflv+oJ] 

<l!-tim^-i-2l 7ll'^ ol§>olr:l..)s. jl-^^-S-^-H ;^lA}-§>i, uflolAlAi «3lEl«Sl S:^ 2.S# »-l-El-xfl^ 3.B. 

'M^(Mode)S ^11^21 svsj: s.a^(Hdl )^S-¥-El ^|A,i*VJL. -B-i^ uflolAlA, «!lEl-i-(v, -y^^ ). «J^(Nb) ^ 2.H -M 
:5:(Mode)# ^71 ^^Ji^Ai ^^Jl^Vol t-^^Vrl.(;Hl42 ^^1). <^71a-1,H dl 21 "321 a^«.s.o. ^gi]^]jn. ^Sl 



- 7 - 




^A^iP] ^2002-0089094 



(vi -VKB T^*!-^ 'a-:41(^i02 ^ >0iO4 ol^ol^c^-. 

20). ;*(|2 'a«?-¥-(122). ^^^(124) ^ JE.S. ^J: A3^^« (i26)S. ^^y^cj-. 

S. 6ofl HAl^ ji-jf -S->^^(120)^ o]^^ ^ifli^ ^^■?-(62)S.YBl «a^^ jifl^S] -^^^ (H dl :I1 

4 Ji-R-Sl:l-(X , ~ \ant )* -S^.^^ uflol^li «a|Ei-i-(v, ~y,^„, )* ;fl]2 ^€»^(i22)s. -fr^sfji. ^3-^,^^ 

:il-S-S]tl^(X , ~ Xant ;^'tV-¥-(124)S. #^^cK;dli00 'StII). <^7]M. JI-S- ^^^^ " Matrix Computatio 

n" olE^-^ -G. Golub'fil- 'C. Van. Loan'<^ :^^S\3L ^. (London) «>fl tfl^(Johns 

Hopkins University) #^a).o11 s^sfl 1996\iiE.oB #?V*1 ^<^1 7flAl£)cH 91'^. 

^1100 ^;^]^oIl, 7il'tV-?-(124)^= ^11 1j?llSt(V u,, )* JI-B-StS-S) 7U4^* ?l-g-^S>JI. 

U'^(Nb)S^1 ^12 ^1^-^(122). o]^^ ^€-¥-(68) ^ 711^ ^^^^(70)3. ^^^r^i^]l02 ^^1). o] 

# ^«fl, ^l^-¥-(124)^ T-l-a-EKnlSAl) u^^s. 5acf. "fl, ^7il2KV ^hi )^ 'O'o|) e^VS 5it-2. 

^1102 'a^l^oll, >il2 Aiai^(i22)^ al-B- §^-¥-(120)^-¥-El oj^tt tHl^^lAldi ^E-l#(v , ~V3„, )f'oflAi ^J^CNb) 
^•¥■(66) ^ ol-^^ ^^-¥-(68)3. z^z^ t-^1}-cK;Hll04 1^;^). 

ol i^. £ 6ofl ol^g.^ ;g-7l ^^■¥-(64A)Sl SH. A3^^«.(i26)^t <»1#^ ^^^(62) 

S.^^] ^11^2] ^a^(Hdl )* <=>l-§-«><^ ^l3:(Mode)# ^S^^^l-Jil, -^^^^ iH. 'MJ:(Mode)«- >«fll ^1 

^-¥■(72) ^ o]*^ ^IJl ^€:-¥-(68)^ ^, -^1:^ ^3'^^ ■¥■(126)^ £ 4<H1 5.^]^ <^]^^o\] <a 

^Slfe 4^'5d ^^-i- ^cflS. «m 2:^ 2.H.7> JZ.= ?I7> rz^;<l St^^ -S-7> ol^(equal gain) SL^'H^} 

» ^'S^ 2:^ i4El-tH^ 5LS. -MJlCMode)* ^A^5>fe ^^-i- t^cf. 

£ 7-^ -M^(Mode)-l- -*5A^«>fe £ 3ofl SA]^ ;Hl42 ^;^lofl cflt!- -H- ^"g-Hl S^t!- $J -a^l"^!* ^"^^7] « 

^>HS.Ai Jicflst-i-^ 7])<i5>fe ^;^l(^li40 1^;^) ^ 7icfla** ''•is. hIh^I-o^ as. •{>lJ:(Mode)# Aj>^^g].^ ^ 

:^1(^1142 ~ ;Hll50 '5;^]*)^ <^1^«H^»^. 

^ ^ (downlink short term time - space covarlance matix:R dl ) ^'t!-¥- (160) . 7] cfl (expectation) iJt /fl 
^^(162) ^ al51^(164)S. ^A^^cf. 

£ soil £Al^ ^1104 'STil^"^, i 8<H1 £Al^ xlll S.S Al.J: ^S^,^-¥-(126A)^ o]^^ ^fl^ s.^^ «.(62)^-¥-El 
"a^^> ^11^21 #^,^(Hdl). '?J^(Nb)^. ^ S:^ nlei efl <^ll"i:^<^ Ai aj^(NB)'^l Sfl'g-S}^ El) 

ol^l-'^ "a^^J^>lNi*-f-«ll -g^sl^ 7fl4^* ^ ;«B2 ^ei-¥-(i22)s.-¥-El ^^^-frS:^ »JlIoiAi^^Eii-(v 

1 )* <*l-8-*l-'^ 3:^ SH-MS. 7lcflll:-i-^ 7ilA>t!-l^(;HU40 ^^1). oil- £ 8<^ iAlAaRpL^T ^lA]-^(160) 

^ -^l*^ ^11^ #^-¥-(62)S.-¥-El <a^1ii- ^11^21 SV^ ^^.^(Hdl )^^-¥-El *>«j= ^7] AJ^ ^*A> ^^(Rdl ST ) 

* TflAj-^al, ;^A1.^Rdl ^"^ ^ 7ltfla 7]1AV^(162)S 
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I 
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•-n^ 1 



«^7lAi, E[- 7liflS)(:ol^ Slnl«fal,HDL "^Itt ^ ^^S] (conjugate transpose) ^^.4: ^^]^^. <>] "H. 7] 

^■¥■£1 <a^^^HNi-g--i-«fl ^^^v ^=^(NB)°fl n^^n^ ^]<^i-i-«si ^12 >a^-?-(i22)^-?-Ei <a^t}:-a-3i 

^ tiflo]Al^ tf|El-l-(v, — Cf-i- ^^l--^ 23}- ^^l -aai 2:^ asofl Cfl^ 7lcnSl:(ESL ) n) ^7> ol^. 



<^7lA-1,iA V«Kl».(1i)8a (0<b<NB-l)olJil,'. ^V«K|».lli)lii«,i (0<b<4N8-» - l)<»H,Ws^= 



=^^^1 3 



N.-I 

w,= E aJCb) Vj 

i"0 



<H7lAi, ii=. ^^^Ai o<i<NB -lol^.viTT -^5:^ Hfl«>lAi>i tfqeii: M-efuflJi, <?ie]ii:» M-E^-iflja.. a,«(b)TT 

N.-1 

w.= Z a,'(b) V. 



1 >aa!^(72)S. ofl^lc-n. ;5j;j)-«.(7o)S.-¥-El #^5)^ 7ll-^»^ ^TilSijl «J=T^(N B)°fl 

a.= ofl Sfl^s>^ Bflol^s-ofl i^s)^ ^l^*[a,(b)]^ cf-i- 5^4 ^ol 
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'-n^ 5 



<^7iA^, o<b<NB-i £s.°ii ^ii'^sv^ Efloi^s.^NB=i°ti sfl'a-*}^ ^lol«-<Ml 

^T^t}^] Nb=2o|1 Sfl-a-SV^ tllol^^ cf^ Ij!]- JL^slfe ;^]^S-[ao(b) ^ a, (b)]* NB=3ofl 

Bflol^^ 4^ a 22f ^ol a^l^fe 7fl'1-*[ao(b), a, (b) ^ az (b)]* Nb=4o11 «B'3-Si|-^ tflol^^ 

S 32)- 7fl^#[ao (b). a, (b). aj (b)?J aj (b)]* ?i^^cj-. 



[S. 1] 



b 


ao(b) 


a, (b) 


0 


1 


0 


1 


0 


1 



m 2] 



b 


ao(b) 


a,(b) 


32 (b) 


0 


1 


0 


0 


1 


0 


1 


0 


2 


0 


0 


1 



[Si 3] 



b 


ao(b) 


ai (b) 


82 (b) 


33 (b) 


0 


1 


0 


0 


0 


1 


0 




0 


0 


2 


0 


0 


1 


0 


3 


0 


0 


0 


1 



-S-7> o]^ «flig-«>fe Efloll-i-oll i^-i^fe ?ll^*(a,(b)]-fi- t^-$r 65I}- ^o] ;i^^cf. 



6 

1 . i=l 

lexpO j+jjd(c(b)4)). i''! 



<H7lAl, c(b) = gray_encoder(b,B ) <^1j1, 0< b< B^^ - 1 oIi^.B'^M ' o]t^_ o] gray_encodervr -l"^. 

[0 1 2 3] Si ^A-]!- [0 1 3 2]^ Hl-^fe :J.n]o] <^3.^ (gray encoding)* ^^S]-^ " Digital Comm 

unlcatlon" o]^^ ?^^^S. - John G. Proakls'ofl ^^^JL -a 7>i= (Singapore) <>1| ^^]^ ^nS-f ^ ^(Mc 
Graw-Hill Book) #^&A>ofl 2]^ IQQS'dS'Hl 3rd Edition ^o]:^] 175^<^ Sit)-, 

^ 6S1 d(c(b),i)iT '^n-^ 7il- ^o) i^^acf. 
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d(c(b).i)=mod{l-^J.4) 
4 



^ 1+^ tqi «a<H^l^ M-ol^l* 21^1^4. -^l* *<H, -S-7> ols. _2.coi| «ii'3-*>fe Nb=i<^ ^ 

•^l-i-ofl ^^01. Nb=2o{| Ej|ol^^ z^^ s. 43i)- S^Sl^ [3^^ (5) ^ a, (b)]* 

Nb=3«^ ^^^^ S. 5i4 ^^l S.^^^ :^^l-(ao(b). a, (b) ^ az (b)]* 



IS. 4] 



b 


ao(b) 


a, (b) 


0 


1 




1 


1 




2 


1 




3 


1 





IS. 5] 



b 


ao(b) 


ai(b) 


32 (b) 


0 








1 








2 








3 








4 








5 








6 








7 








8 








9 








10 








11 








12 








13 








14 








15 









-S-'a-SH -S.^ ^l5:(Mode)# -"S^^^yJL. ^S-a^ S.^ 'MJ:(Mode)-S- ^^^(72) ^ <^W^ ^^Jf ( 
68)S zl-zi- #^t!-cK>ill42 - ;«ill50 ^7^9). HljaY(164)2) ^g-aj-g- 0.5. tq-§.3l. i^tq.. 
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« ^^^4(^1142 ^^). ^<y., cflt!- 7)cfl^(ESL)ol -.7]. ols. a.co11 cfi*!-7lcfl?}:(EEG)ji 

^ ^a-^sl^, al 51^(164)^ ^^2:^ £ = # M-Bj-vflfe 2.S. ^1 J: (Mode)* ^S-*d«H #^t!-4(^144 

cj;^!). neiq-, 2:^ s.s.<>11 cfltt 7lcflil:(ESt- )<:,i ^7} o]^ 2,^ 3.^6^ tfl^ 7]tf\ikiE^^ ^^3. ^^s\^, 
H)5i-¥-(i64)l=T ^7} ols. M-E^vflfe as. ^1 J:(Mode)# ^^'^^sM #^t!:'^(;Hli48 :ieiq-. 

150)^ ^^ ^ ^7> c]^ 3.^ ^.^^ ^^^^ 2.S Al5:(Mode)* 

c1-(;^]i50 13:^1). 

122)S.-?-Ei %rns\^ -fi-jLtb Bfl<^lAl=i ^Ei#(v, — )* "a^^W ^^a, a= ^:£(Mode)* ^-9!^ ^S. 5a4. ol 
El^. as. ^3: '^'^^.^ (126)31 ^'gofl 21^ -aA]o)|^(i26B ^ 126C) ^ ^a^s)-, n ^AloJ|:i.( 

126B ^ i26C)«]]Ai ^«gs|fe £ 3011 ^42 ia-;fl<^ cfl^ -g^H*^ ^-^-^ ^f>] H?!^ 

5. g^T ^ls:(Mode)# ^I^^SVfe- S. 3011 5.^1^ ;H)42 ^;^loD tfl^ ^ ^'gofl 2]^ cf-l- ^a1<^)1. -^^t}7] 
l-S.-?-;S>H^>«-i. <»l-i-^2l -^l^lzti-i- o]^^<^ SLS. ^l3:(Mode)» ^fi-^d^m i^^^K^llBO ~ ^ll86 ^;N1*)S. o]^ 

£10^ :E 6-^ ;Hll SLB. '*S^d-?-(126)2l ^ ^'^ofl Sl^ cj-l- >aAH(i26B)2l ;flxj- 

•¥■(200) ^ >*fl2 alm-¥-(202)^ ^^-^,^€^1-. 

S. 10<H1 ^I J: ^j?^^:?-(126B)2l ^;xlz)- ;^]^-¥-(200)^ £ 4<^ ol-f-^ >ifl^ M-a^ #^-¥-(62) 

s.-¥-El <a^t!- ^B'isi ^-^^(Hdl)-5-S-¥-e1 01:^^(20, 22, ... a^T 24)21 ^^iz^-s^ ;^l<+*i-j7, ^1^}.^ ^^jz^- 
if'oll^i ^^tt ^^lzl-«2l *>oi§ ^^cK;«fli80 laTfl). 

^1180 ^;^1^<^1, ;^]2 «l5i^(202)^ ^^^(.200)s.^B\ <a^^ ^1^^ ^^lz}-l-?}-2l ^}o]<i\. ^;^m(v t 
h2 )* Bla*>ji. Hlia^ ^iil-ofl 'S-g-s^^cx^ a.^. .j-i j:(Mode)# ^^-¥-(72) ^ ^^i68)s. 
^^^^(.^182 ~ ^186 ^;^1-). m HlS-¥-(202)2l >m-¥-^?l cf^3|- 

^^■1. ;«fl2 HlH-¥-(202)^ :^]^^i200}S.^^ tl^* ^ ^1 2l-l-?]-2l S>ol7V ;^2 <g;fliKV )* 

«>fe7i-i- :a-^«}nK^fli82 ^^1). -a^^ ^^]n^2\ ^}o]7} m <g7jiat(Vth2 )* ^^S. ^] 

2 Hl51-¥-(202)^ ^71- ols. 5. = ^ q-El-ifl^ 2.E. ^lJ:(Mode)* ^S^^«}<=^ #^ t-Vcf (;H1 184 ^A]). 91^ 

?V ^1^1z1-*?}-2) ^i-oi7> m 'S:^]^(y^2 )* ^-Sr ^^s. ^^E)^, ;^]2 Bl3ii-¥-(202)iT 

M-El-vfl^ an -MJ:(Mode)* ^S^^*I-<=^ #^*>cf(^ll86 -a-;^)). <^7l^i, ;qll80 ~ ^fll86 ^nm-8r S. 5<^ S^]^ 
100 la;^! ~ ;'fli04 -STilirj!}- -^AH ^^si7li4, ^lioo - ;^li04 ^;fl-i-<:Hfl 4^^5l7iq- ;h1ioo ~ 

^104 ^^m^] ^4. 

£ 11^ a.^ 'tl^(Mode)* ^JS-^^^Vfe 5^ 3<^ S.^-]^ ^]42 ^T^M nflt!^ •& *^<^ S ^^l^fl* 'a'^*>7) ^ 
?V ol^^o^ ^^izl-s-o^ 2)^ ^S-S* ol.g.«l.o^ •<dJ:(Mode)# -^JS^d^Vfe ^;^1(^1220 ~ ^^1122 

6 ia::^)*)S. ol^<H^4-. 

£ 12^=T 31 6ofl £Al^ ^1 J: -^5^^.^(126)21 .H- l^'^ofl 2l £ cf^- ^^Hl(126C)2l IrgjiS-Ai, 

;fl'iV-¥-(240) ^ ;^13 Hi 3ii-¥- (242)3. ^>a€4. 

S. 120)1 iAl^ ;Hll 2.:= -MJ: ^S-*,l-¥-(126C)2l 3i|^ ^s. :^^^(,Z40)¥t S. 4<Hl £^1^ o].f.^ ^tfl^ (6 
2)S.-¥-El 11^^ >il|^2l S>18: (Hdl )^S.^^ 01.^.^(20, 22. ... S,^ 24)21 ^^]z^^^ 7fl'tV«^Jl. 
TflAV^ sl^ '83E.-&21 sgSsit* ^«>:il. m^tk-^ m HlS-¥-(242)S. #^t!-4(^220 ^tTfl). 
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>H1220 ^^]^<4.m «lJ51-¥-(242)^ 3i|^^:e. 7ll'tV^(240)S.^El -y^tl-nl^ jg^-St* ^l3 <g7im(V 

3)2}- «lJ5ie>Jl, ulH^ :^3![ci\] -S-g-SVo^ S.B. ^l5:(Mode)^ ^a^^sVJl, s.B. ^IJ:(Mode)» -id^-?-(72) 

^ <^1^^ ^IJ: ^€:^(68)S. Zfzl- #^^cK;*ll222 ~ ;*ll226 (^7]/^. m w] S-?- (242) 2] >M1-?-^^ -f-^-i- 

m His-¥-(242)^ 7ii'a-^(240)^^Ei Bi^ ^5.»ai ;*(i3 «g;^m(v ^.3 )* ^^fsi- 

^7>» ^^^cK;^l222 ^:^]). sj^ ^£*21 ^^^o] >il3 <g7ll5]t(V ^,3 ^L^J-^Vfe ^^s\^, m a] 

s-¥-(242)4=r ^7> ols. q-E^-uH^ s.^ <MJ:(Mode)# #^^cK^l224 'a-;^). ^em-, s^^ ^ 

s-l-sl jgssJt^l ;*113 ^;^Sl:(Vth3 ^ 6.^. jg-ig-ii^, ;,fl3 al2-^(242)T- -a^i 2:^ ie.s.# v+Efifl^ 

^5:(Mode)» -^S^JcH %n^^{^]ZZ6 ^:^). <^7lA^, ;^1220 ~ ^226 S. 5<>fl ;^ll00 ~ 

104 *Aioi] ^^siTlM- ;*flioo ~ ;«ili04 ^^^<^ ==^^5i>HM- ;^lioo - >iU04 ^S^fl^-ol 

£ lOofl iA]^ ^^]^ ^1^-?- (200) 71- 51)^21 S>«J=^^^(Hdl)-^S.-¥-e1 ^^jzl-l-^ n'^^^ 4^ ^ £ 12oll Sa) 
^. Bl^ ^£ ?il'y-¥-(240)7> ^fl^al S>sj: (Hdl ) AS-¥-El ^^Izl-Sl ^l<+*Vfe " Efficient 0 

ne-. Two-, and Multidimensional High - Resolution Array Signal Processing" S)-^ ^-^^S. 'M. Haardt'<>l| 3) 
«fl ^H#5lJl ^^(Germany)S) Aachenofl ^ 1^- Shakere]-^ SlSfl 1996>d5.'>fl JL^ 3) Hi 

5:(ISBN): 3 -8265 -2220- 6] "^fl 711^1 5)0] oicf. 

^142 'a^l^-'ll, £ 4<^ psiu c;.7i (66)2=r ;Nl=r ^^-¥-(70)ofl ^-1^^ ^11 oll-^^-^ -'•I <>! 

^7) «.(64)^^El #^El^ ^l5.(Mode)7> i^Efvfl^ S.^ S.^^ n^^^^ ^llol^^^ ^4^(N 

B)»fl «fl'3-*l-fe n'r^^ '>1*^ :g^:^(64)S.-¥-El -fhSl^^ sflolAl^h »llEl»(v, ~v 

NB )* ah^*><^ 7]-f'Al ^E^s. ^ ^ii^sj g).^ s.A^(Hoj^)^ ol^Sl-c.! ^cfl ;Hl^*>fe ?Iti|i(b)« 

^7] :a^sl-Jl, 1^71 ^:a.(b)« o)^^ ^s. ^«-¥-(68)S. #^t!:t)-(;Hl44 ^y^Sl). ^7]^^, ^7] 

^Ji ^^^(.66)7} ;<jl44 TSTil^ '^^^a*}-^ #71 ^Itfl. ;<ill 'aai^(72)7> n>^€i^. ^1 '9«}-¥-(72)^ ;«lll Til^ 

^■1^J-^(70)S^E1 #^El^ S:^ S-J^ofl «J^(NB)ofl'?> «;^1S1^ Ell-^11-1-<M1 ^^l^^^^fl^^l, ^1^^ 

^7} ^^-?-(64)^^El -a^^ <il^(Mode)7> q-El-iflfe 3.^.0^ Sfi'^-^l-fe Efloll-'Hl ^^l^l"'?}^ 

>iie|*M 'a-71 ^ji ^ja^(66)S. t-^^cf. ni-el-^i. 'a«!^(72)s^El t-^s]^ t)]^^^ as -f-iJ:(Mode) 
7} i^El-tflfe a= ^ ^^(Nb)<^ no]M:<^ 91^. 

^^(Nb)71- 1^1 ^-9- ^1 ^7] ^iL ^^-¥-(66)^ ^71 58Ji{b)# c>]^^ Al J: ^^-^(68)^ ^fecf. 
Sim«V^. 1J^(Nb)71- 101^ u>Sl. :^o] Eflol^oll^ «ll'S-*>^ :^]^^o] ^m}^] ^o}. :^'8^(70)S. 

^]'¥^o] ^7l °fl§-flT^-. ZIB\^, S. 4<M1 5.Al^ Hl-sq. ^el o]^^ ^g-y] «.(64)i= ^^(N b)# 

^11 ^7] ^iL ^^-¥-(66)3. #^3l-ji, ;^li ^71 ^iL ^^-¥-(66)^ l^l ik-i: U^(N b)7V <^1*^ ^7l ^Ji :^ 
^^(64)S.-¥-El "fl ^71 ^^(b)-S- 01*^ ^^-¥-(68)3. SdJ^. 

<*1«K ^144 "a-;^) ^ :E 4'Hl £Al^ ^71 ^Sa. ^^^(66)fi1 ^^g-Hl Si?}- ^A^l^^ 
cl-^jq. :^ol >i^^c^. 

£ 13-fi: £ S-^l S.Al^ ;ql44 r^:^]6^ cfl^V ^ ^igoll oj^ 'aAl<^l(44A)# ^'g*l-7l ^Itb #S.-f:*> S ^A-1 , 7>f'^l 

'a7il(;Hl260 ^7?|), 7>^;*1 «)|El-&S.-^El ^^V ^tfls) 4^-41 ^fl'S-SV^ ?I^=i(b) 

» ^;^(^1262 ^ ;*il264 ol^ol:5lrl.. 

S. 14^T H 4o|| ia-7l ^^-¥-(66)21 ^"gofl «a #AH(66A)S1 aflolAlA, tfjE^ 

-¥■(280), 7il'a-Y(282) ^ ^cfl ^:a-¥-(284)S. ^^^^cf. 

^142 'a-;^^<H|, H|l<ilAl>, tfjEl 2:^-¥-(280)^ '^^(Nb) ^ -2.:^ ^l:£(Mode)oll Sfl'^-*!-^ eflol^ol) ^^l;^-^ ;qi^ 

^(^~ aNB-, )* ^^^(.72)s-^^ <a^^;^>iN2-g- i-«fl "a^^vji, oi*^^7i ^^-¥-(64)s.-¥-Ei -g^ 

-B-Sltt iHlolA! A, H3lEi-i-(v, -^^B )^ ^l^l-(ao ~ awB-i )# '^l-i-*^ i^-S- 4^^^ S^l- ^^1 S^*>j1, ^. 
7}^^] tf!E^l-(^^t, ~WB )S.Ai Til -y--?- (282) S #^ t!-'^(^l260 ^Tjl). 
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0<b<B' -1 oIjI, B'tt 2.H.o||Al l^o]ji ^7} o]^ 2:^ JELS-oflAl 4''^-> c>lcf. 

-^-(00^)21 #)*>ci 4^ ^«J-<ij 94 ^o] a^S)^ ajrfl ^^^(284)S. 

262 

9 

||H«.w,|r 



<^7lAl II II ^ -fe-^ SlDl^i^. >il262 ia-?il* ^^«>7l Tfl-a-?- (282)^ B '71131 ;fl't}-7l-l-( 

290, 292, ... ^ 294)-i-a- ">^^ 4^ S^cl-. ^ ^^^71(290. 292, ... 2.^ 294)^ mjolAli 

-¥-(280)S-¥-El n^t}^ 7\^%\ ^El» ^^sfjl. <a^«- 7\^%\ «|B1S1- ^MSl ^^.^ (Hdl )* "S^-ilrSl-Jl, -S^^V^l 
^3foJl ^sj ;^]^^ gsj. saia-SV^ ^^>iSl ^>t1 ^tfl (284)S. #^^4. 

;«fl262 ^A^<^. ^ifl ^^-¥-(284)^^^ ;^l^-¥-(282)5.-¥-El <a ^ B • 7ll 21 A) 7>^ ^ 

^tfl ^^.^^^1 ^cfl 7ll>a-« nil 7l-^:a;l(wb)^ "fl A>^€ ^l^S-[ao (b) 

~ aNB-i (b)]ol ?l'a|iii(b)# Ta-71 ^JiS-Ai d\^=l^ ^€^^(68)S. #^ ^q-(;«ll264 1^711). 



fV^., ^144 f]^^ ^^a.(68)ir <^1^^ ^7l ^.B. ^ ^ (64) '■fl Ai ^7^^ :%7\ ^ li ^ ;Hll ^7l ^ 

a. ^=S-¥-(66)>HlAi ^7] ^Ji(b)^* -a^sl-:;!, -y^t!- ^7] ^ ^7] ^iilr* -MJlS 

'?l-BflM-(60)» %n 7l;^l^(io)-^s. ^^^^im<o oil- ol-i-^ ^IJ: ^€^(68)^=t i 4ofl 
S.Al^ H><21. :y^ol^ ol-g.^ ^7l ^it sp^«.(80), cl^^ 13.71 ^Sa. a'X-?-(82) ^ A] 4f'^(TDM:Tiine Divi 
sion Multiplexing) -¥-(84)3. ^ ^1^^. <^7lA^, :%7\ J^Ja 5L'3?-¥-(80)^ ^1^^ ^7l 5^:^- ^^-¥-(64) 

S.^E1 <g^t!: ^J-71 i"^s>al, i^JJtl- Al^^ cl-f'^.^(84)s. #^^Vcl-. ^l-i-^ Ta-7l 2.p;}«.(82) 

^ ^11 :i:^a.(66)S.-¥-Bl 13-71 ^ja(b)^ S'3a«1-:51, i"J?^ ^^l-^ A] cf^^Jf (34)3. #^t!- 

o\ °fl, Al c1-^^-¥-(84)t- <A^^ ^71 i'5!^(80)ollAl in?^ ^21-fil- 01:^^ cj7l inJ5«.(82)oll 

Ai i^JJ^ Al ^« ci-^^si-ji, Al ^tJ- i:+^S|-€ ^% ^5:s.A-i o}-Bi]i4(60)# #«il 7l;^l^(io)^s 

^14^^^. <=fl-I- ■i-<H. A] t:1.^^w.(84)S.-¥-E^ #^=1^ i^l^ -tlS:^ 471131 ia-71 '§a.-i-2l- ^ 7ll31 ^7l ^a.7> BV 

^£1<H sflii^ ?i-7li4, '571 ^-§-21- ^7l ^iii-si ^^^i o^;^^ sii^^ 7>^ ^ Slcf. £^ 

-H- ^'g^ 21«>^, Al x:l-f^^-¥-(84) tfl^ofl ^= -g-^ i^f'^-¥-(nl£Al) H^=r ^31-^ ^« cl-f'^^(al£.Al)7]- 



ol-S-^ ^71 ^ ii ^^-¥-(64)S.^El #^5lfe ^71 ol-^^£l ^^l^f-ofl alsfl 3l-fEln^ ^fl^Sl ^J-7la}ol 

*<gS>^ ^-S-S-Ai Dfl-f i:.Hl7ll ^Sl-nl 1^ ^li^ol HlJaal g^Jl. t^7\ ^Ji ^ ;^ (66) S.-¥-Bl #^5l^ 

^7l 01:^^0] -g-aloJcHl sl«ll 3^.^5lcl ^ll^sl ^Al^o] ^^d> ^<^3>^ ^iiS.Ai 15| ^Ji^-g: ^^^l-?]: nflJf 

^el ^SfSS. Cfl^^* :^MtbCl-. ^SlSS, £ 4011 3EA1^ ol-S-^ Al^ ^^(68)ir ^9-71 ^ ct7l 

^.a.*^ ^Bl*>al, Zl- ^.A^ofl 21^^ ^71^ ^ ^.M.** 7l;^l^(10) 



- 14 - 




^2002-0089094 



^^«V« ■5-"a«>7fl ^-g-^ci-. 

£ 6oil ol^^ ^7] ^^^i64A)<^^^ S.S. >MJ: A^A^Jf (i26)7> ^^^Jol tiio^;?!^. £ 

?]-, S. 4<fl JE.A1^ 12-71 ^SiL ;i:S^(66)^=r ^ ^ ^■¥- (70) <ifl ^^Jg Efl oll-Sf'*^ ^^^{N b)<^ ^fl'S-*}^ 
51)01^01] 7fl4^-i-2|. ol^S-^ ;a-7l ^^■¥■(64)3.-?- El -a-jLt!- «fl<=>l^li^i tflEl-i-(v, -n^b 2:^«><=i 

7>'f'Al ^El-i-(wo ~vwb -1 )^ tP-^>i4. itFel^i. ^ll ;^1^ ^^^-¥-(70)^ 2:^ S.^oll iil-# Efloll-s.^ S.^ 7]^^^ ^ 
Agilol Aiaj 12.S.01I «il'3-s>^ Bflol^s. ^7^ 2:^ 2.=.oll Sfl'^-S}^ tfloll^-l-^^ :=^1^Sll£ «t:f. ^el 

S 4*11 £Al^ o>S!}. ig-sl, 01:^^(20, 22, ... S^¥r 24)-Pr ^^^(,72)^: °1-^«W ^^4. ^, >lll ^ 

^■¥-(70)s.-¥-Ei t-^sife 'a^(NB)ofl n^^n^ tfl'^ii-^ ^i^i-a- ^7i ^^y(66)s. ^i^ 

2:^ S-Sofl ^^«>J1 ^^(Nb)^^ «7il5|^ «fl«l-i-<^ i^-^ 7il^l-ol7l nfl-S-olcl-. 

avK £ 14<H| iEA]^ «flolAl>, ^^^(280)^ U^CNb)"^! «fl'3-*Vfe ^o]^<^ ;fl=T^*(ao- snb- 

>lll ?fl^ ;^^^(70)S.-¥-El <'^^^^} IN2# SJ^«>J1. ol-f-^ ^71 58±L ;t^«.(64)S^El «a^^ -fi-jL^ 
aflolAli ^E:ll-(v, -v^iB ;^l^l-(ao - aNs-i )* 8^ ^o] S^-SVJI, ^2^1^^ 7}^p] 

El*(wo~wb., )SAi ;^l^-¥-(282)5. #^t!:i^(;*ll260 ^n]). ^1 ^^h^ 8o11'«-i. B'^ ;^1^ :^1^Jf 

(70)o1| tlloll-*«>l 2:^ S.= <^ «ll'3^«l-^ eBo1^^o17]. j^i^^^i gfo.^ =7]. ^.^ ^.E-Ofl «il'3^«l-fe ^o]:§. 

l-ol7>ofl nl-el-, NbS^ 4^'B-^ zj-zl- ;g;8^cl.. 

£. 2011 £Alja ;*il30 i^^^l^oll. E lofl 3Ea1^ 71^*1^(10)^ o]^ ol-f-^(20, 22, ... SEt=t 24) o.S-¥-E1 
MS.^ ==r-ilt!r ^^S^E^ ^7] ^ ^^l-S.-¥-El ^^711S1 7l-#^ll-^ ^#«1-J1, ?i 

-8- #51 ^B'iCDPCHrDedicate Physical CHannel)* t^^^^ ^T^7fl2l 71-^^1-1-31. z^^z^^ <g^^S>Jl, -^aV^ ^ 

af-i-ofl ^flli(PICH:PIlot CHannel) ^3:-i-[P , (k), Pj (k), P3 (k), ... ^ P (k)]^ 7>Al.s].i, 7}^^^ :^ 

'im^ ol^ol^ :f.«B ol.f.^(20. 22, ... a>r 24) 0.3. ^'S^^nl-(>I|32 ^7^). 

«>1*>, £. lofl £Al^ 71^1^(10)3^1- i 2'Hl £Al^ ;Hl32 ^;^H tfl^ ^igofl ^A^l^^ £^1-^ ^2: 

Sl-o^ t:l.^j!l. ^el ^tg^vcf. 

£ 15^ £ 2oll £Al^ ;H132 ^;^1<^ tfl^ ^^<^ Sl^ "a ^AH1(32A)-1- ^^^7] 7W^]% 

^#«>fe ^;^1(;^1310 ^^1) ^ ^-8- 1-el iiBii ^1J:» cj-^^^ ^^fi- 7>^^l-i-3i. ^av^v jf: i4.<a^H i^lHi -tl^^^l- 
7l-^S>fe 'a-7l1(;»ll3l2 « ;H1314 ^7111-)S. <»l-f-<H^'^. 

£ 16-^ E lofl S.Al;a 71^1^(10)21 ^ <»I| $J ^Aloflsi l-S^HS-A^, cl-^^Y(321), ^>iV^(322), 7}^^ 
(324), ^Eflq- <Hi^«»l(326) ^ ^1 7>^^1 ^#^(328)3. ^^^i^F. 

S. 2<^ S.Al^ >il32 la^Tfl* ^tSS>7l 4^«ll, ;«1|1 7>^^1 ^#.¥-(328)^ ^^14 (.326)S.^^ ^*(upHnk) ^-g- 

#21 :^]o] ^fl^(DPCCH:Dedicate Physical Control CHannel)* -f-Sil a1j^S.«.e1 ;g-7] ^ ^7] 

* ^«SV:a, ^71 ^ 1^71 ^.al-^YEl ^^71121 7V^All-(w, - Wa„t )* ^-t-sV^l. ^^7ll2l 7>^^tl 

^(w, ~ Want )* *'tb-?-(322)S. t^^^cl.(;^l3io ig-TD). 
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^1310 ^^V-?-(322)^ cf*Sj-^(321)o)lAi ^-g- ^e] ><I|^(DPCH) -M^* ^^^^ ^2)-* m A^^] ^ 

*^(328)°1lAi ^^7fl2j 7>^Al-i-(w, ~ Want )^ 2^■zt •5'^*>:il ^V^^Y (324)5. #^^Vq-( 

;«)1312 'aXI). «^7lAl, .ji ^xgofl 6]:^ :^^\ ^ ig-igol SS. -g-^ c^-^^ (CDMA)^S. AV-g-^ ^-f, 

c1-f'^-¥-(321)^=T ^-8- 1-21 ^11^ ^Sfif •a^'S^V INS* -i-^fi "^J^tl- ell (SPREAD/SCRAMBLE) 

*^*>Ji. *^>^ i^f'^^ ^45>H (322) 5 #^SV^ *<+7| (320)5 ^ ^i^-. 5&?V, ^ 

^"^ofl «>i:§. ^ »8-»ao] Al .g.^ cf^^ 'S"^ (TDMA) AS A>.g-^ z^fi^:^ (321) ^V^g-^V 

^.S. ^.^ Al t\.^^^3L. :j. ^^l-l- cl-f'S?-^ ^21-SAi -^'t>-^(322)5. Al 

cl-^^-¥-(Dl£.Al)5. Xicf. oi7lAi, £ 1601I £A1^ 7l;^l^(l0)-fi- DPCCH ^J^iq- ?l-8- 1-e] cflolEl- ^flig 

(DPDCH:Dedlcate Physical Data CHannel) U^^VjI, DPCCH ^ DPDCH 'Ms:* DPCH aI^IS] 

DPCH AjA^ «.(nl5E.Al)» n>^^ ^ jjc}-. 

>1I312 ^^«>7l 4^«fl, ^A}.H.(322)ir ant7flSl *AV7l-i-(340, 342, 344. ... ^ 346)-g- n>S^ =4^ SX^^}. A 

-^■71(340, 342, 344, ... £^ 346)^ cl.f'^Y(321)oflAi cf^^^ ^3!^S\- 7}^^] ^(328)5.-^El 

^^711 Si 7>^^l*(w, - Want )^ ^"^^1^ 7>^All- ^At^Fjl. -g'-M-^ ^^M: 7HbY (324)5. ^^^Cf. 

;*I1312 ^Tfl^ofl. 71-AVY (324)^=7 *'iV^(322)5^El <a^^ ^a>^ ^sf^ofl i^t-'S^H iiB^ 'M.±-1-[P , (k). Pg (k), 
P3 (k), ... « P 3„, (k)]« 7l-'tVSl-Jl. 7>A}-^ ^^H-* <?>Elli+ <Hb11<^1(326)5 •i'^t!-T:l.(;^l314 'a-;^]). <^7lAi, 3^<y^ 
^ ^'4 -MJlIP, (k) ](!<!< ant) ^ ^fl^ -^>li(CPICH: Common Pilot CHannel) ^-g- i^<a*H 

^11M(DCPICH:Dedicate CPICH)'MJ: m¥r 2*> ^-W- >i1|^(SCPICH:Secondary CPICH) ^S.7\ ^ ^ SZ^^. 

wo], 3^*^*H ^11^ AlJ:[p,(k)]7i. CPICH<?1 ^-f, P,(k)^ CPICH, ofl «fl'3-t!-i^. ^1314 ^;^1» 4^^«>7l 
7>-t>-?-(324)^ ant7llSl 71-AV711- (360, 362, 364, ... ^ 366)* °>^^ ^ SZ^^. 7VA!-7l(360. 362, 364. ... Z¥t 3 
66)^=7 -S'^i-?- (322)31 Sll'3^«>fe -§^^71(340. 342, 344. ... JE^ 346)5.^El #^5lfe ^-^^^ :iu!l-# «B'a-8^^^ 
*S ^B^ >i\±[Pt (k). P2 (k). P3 (k). ... JE^ P (k)]oI| 7H}.^^al. 7>-«i^ «?>Eiiq. oi 5^01(326)5 

<^7]^.], oVEim ol5ll<>l(380)^ 7>AVo.(324)o)lAi 7}-^^ ^sf** <^l-§-^(20, 22. ... ^¥t 24)^5 ^^S>^ 
^4. o]^ 9m^^i]]<='] (380)^ ant7llSl ^E)]i4*(380. 382, 384, ... ^ 386)5 ^aJ^c^ '?>b1]u|-(380, 38 

2, 384, ... 386)^ 7l-A).«- (324)3] Sflig-^Vfe 7\^7](360. 362, 364, ... 366)<^Ai 7>a].^ ^3).^. Sfl«3-5>^ 
<il*^(20, 22, ... S.¥r 24) .^5 ^^^cf. 

ol^K H 16°fl £A1^ ;^li 7}^^] ^#-?-(328)2l ^ ^Tgo|] si $1 ^Al^^] (3 2 8 A) Si ^a^ «J ^A^, n ;^ll 7V^^^1 
^#^(328A)«^A1 7}^^]^ ^t-Sffe -S- ^'gofl 21^ ^Alofl(3i0A)# «-¥-tt £^1-* ^2:«1-<5i t:l-§-3l- ^o] ^gig 
^Vcl-. 

£ 17-^ £ 15<H1 5.Al^ ;^l3io ^;^]oil cfltV ^ ^i^ofl fil^ ^Alojl(3iOA)« -^^^7] ^5.-f*>H5.Al . :a-7l 
^ ^7l ^7i](;Hl400 ^Til) ^ ^^tt ^7l ^ ^3:71 ^giL**- «»l-8-«>«»l ^^7l|Sl 7>^^1#*- ^«V^ 

^7fl(;^fl402 ;^1404 ^;^l-i-)5. ol^o^j^lcl.. 

S 18^ S. 16<^ £A1^ 71-^^1 ^t^«-(328)2l ^ ^-^oll Sl^!^ ^ -^aHI (328A)Sl -i-^IE5Ai, Xfll ^S. 
(420), ;^12 ;Nl^^-i^-^(422) ^ ^12 tJflolAl^i tfllEl (424)5 ^A^^t^. 

:£ 18ofl £A1^ ;Hll ^a. ^^-?-(420)^ <a^^^> IN3* -f-^fl ^>e1|v+ 5^)0] (326)* f-«fl ^aI^V -ti^S-^El 
^J-71 ^ ^7] ^Jil-i- ^7l ^iL[(v, ~^HB ^ Nb), (v, ~m<b , Mode ^ Nb) (v, ~y^B . M 

ode, \ , ~ \3„t ^ Nb)] ^ ^7] ^iL(b)# #^^cl-(;Hl400 ^Til). ol# ^«B, <i|l« W?! ;*fll ^Ji ^€^(420)^ 
£ 4011 £Al^ o]^^ Alj: ^ft.?.(68)ol|Ai ^^Slfe -^2}-^ =^^s>^ Al ^ i4^5l-¥-(nlS.Al), 71^1^ 

^7l ^iL ClJLP5«.(DliAl) ^ 71^1^ 'a-71 clip;5.^(pl£Al)S. n].^^ o^c]-. C«l7]A^, A] ^ ^-^4).."^ 

«a^^V Al:&» ^ cl.^^§>j7, ^ cl-f^^^ 71:^1^ ^J^7l ^ 71^1^ ia-71 ^S. x:]3.Ui^^S. #^*>J1, 7l;^l 

^ ^7i cii'^ii-?-^ Al ^t}- ^ tzff'i^^ cia^^sH ^71 ^iL5Ai #^*>ja, 71^1^ ia-71 ^il c] 
Al ^ cl-f^s}-^ clinl!«V<^ '^71 #^t!-c]-. 
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^1400 A]'t' ^■1^-¥-(422)^ ^7] ^ilofl ^^(N b) ^ -2-^ ^IS(Mode)»ll -g-^«f<^ «fl'3-cm 

Eflo]** -id^evjii, Bfl°i-i-'Hi'H ^7) ^jiL(b)ofl -§-'a-*w «fl'a^5>fe Tii^** ^#s>ji, ^^^^ ^ 

olAl>i s3|El 2:^-¥-(424)S iLNacK^l402 ^e1i4, ^3-71 ^ iiL7> SL^ -MS^CMode)* 5.^Sl-;*l St* ^-f . ;««2 

^^I'^r ^^^-^(422)i- ^Ji^Il ^=^(Nb)<^ -§-^S><^ «il'a-«>^ Efl^ll-* <d^s>31, ^«»^ EflolM-oH^^ ,g.7l 

^ii(b)oll -g-^cVo^ ^#«>J1. ;^l=r*^ >I12 ifll^lAlit 2^^^i424)S. #^^4. ^$J, 

^7) ;^jiL7> JE.S. >M5:(Mode)# ;*)12 ^^^(422)^t ;«1^«>j1 safe as. -MsCM 

ode)7]- q-El-iflfe s.^<^ sfl'3-s>fe ^1<^11-?^ ^^«>ji, enoll-^'-ll^i 'a^(NB)ofl «ll^«>fe Eil<^ll-^ ^. 
^t}^, ;S^(b)ofl sfl-a-^Vfe ^-t-^H ^12 hDoIai^ 2:^^(424)s. #^^c1-. 

ol "11. m ;q^^(422)fe -S-Jl^ no]-*-]^:. «|El-i-(v , ~ -^^,B )^ ^l^-f"* <?I^i(b)^S Ello] 

^J-71 ^^7} 3.^ ^^(Mode)* S^sW ;Hl2 ;^i^^(422)fe ^-l^SVi Sife tfloll-l-f"^ 

^^(Nb)<^] sfl'a-sVfe Efl<*ll-* ^^^V'Jl, -id^€ Efloll-<^>«-i ^^1 ^:e.(b)oll «il'3-sl-fe ;^14=«-* ^#*H ^2 mi 

o]Al>, S^-¥.(424)S t-^t^nf. <>1 ^12 ^"1^-^(70)^ -^51^ liflolAli tf|El-i-(v , 

>il2 711^ ;^ ;})•«. (422) fe S. 4ofl £^1^ Ti)^ ^-^^ (70) ^«J?V Bflol^^^ 

^ $} ^Alofldfl ;«fl402 ^;^14^»fl. ;*fl2 uflolAl^, ^-^a (434)^^ 5^4^ ^^^(422)S.Jf <U 

y^^^-^ °1-§-5H ^71 :^iofl -g-Jit^ aflolAl^, ^El#(v, -v^iB )^ 2:^«Val. 2:^^ ^^ifl-^ 4^7)1 

^ 7l-f'^l#(w, , W2, W3, ... ^ Wa„t )S.>H <g^>a-¥-(322)S #^t!:T^(^l404 7>^^l-l-(w , . W2. W3, ... 

^ )^ S>M-^ wj (1<J< ant)fe nl-^ -^^tj-i) 102^ ^o] K^^t^. 



^ ^Al«^H ;«1l402 ^12 2:^-¥-(424)^ ;<1l2 7.] (4Z2) S.^^^ 

"Q^^ 7il^«3)- ^iL ^■S-¥-(420)s.-?-Ei <u^^ , ~ \^ )* ^l-g-sH ^7l ^iL<Hl -fhJ-tv 

«?10lAli tflEil-(v, -M^B )* 3l^^\JL, ^^7l|fi1 7l-^^ll-(w,. W2. W3. ... ^ W )SAl ^Af.^ 

(322)5. ♦^^cf(^l404 'a-;^!). «:»l7)Ai. 7>^^l-i-(w , . wz. W3, ... ^ w^m ^V^-^l w„(l<o<ant)fe 
lis)- ^ol iE^^lcf. 



^J-^ 7V^ ^ Sicf. 



10 



Wi 




=T^«h-i1 11 
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^Sj-^ llo|] 5.^.^ Hi-fi}- ^o] 7}^^]^ ^e}7l £ 4°n ol^^ ^7] ^^^(64)^ £ 3-^ £^1^ 

^l42.ia-;^loil>^i ^7] nfl. o]^^^ ^1)^ s.^^ ^^«.(62)S.YEl ^1*?> ^11^21 -^^^ (H dl 

# <^1*^ -M:^ ^«^^(68)S. <i11- ^ISfl, :£ 6<^ ^'^■^(120)^ £ ;«fllOO ^;^H 

(X 1 ~ \snt )* ^ifl'tVY (124)3. ?V^.. ol^^ ^$^(68)3.5. ath £ 18<^| S.-<\^ 



*2fl2} ol^ -i-Al Al^Efl^ A]^^ ^11^ aA^<>J| a^^^V HflojAl^i ^Ell-^ ^|-§-S>xl ^^v^. ti>^o||, ^ »^^o\] 

sit!- ?>Efli4 o^efloll: S^S>fe o]:^ ^Al hJ-^ o. nfl ig (fading) <g^<:>l ^ Dflns. (macro) «^o1Mi 

«j-^z^-s| s]^ ;g£7> s.^^ <^l-§-*H 7>f'^l« ^5^d«>:a, ^-^^^IM- ^^s} ^i^^l ^ ^}<>]3.s.i 

micro) 5ila(pico) ^fl^ S-^<^^1 ^^^^S] :^S.7} 3.S.S. ^7} SL^^ '>]%-^<^ ^S'H 

°]^. ti^ ^ ^#£1 •g^jfofl Slli ^"i.^ ^^3\ oi:f.^ol ;aA>^i. :^xy^ JgiL^o] ^di^^a ^7] ^ 

^Et^l ^^SVo^ 7l^l^ofl ^^s>c.l ^71 nfl^-ofl. ^a^^ ^ Sic}. 



?V^., ^ ^^-i fi1*>^. £ 4«1| oi:g.^ ^7l ^^■¥■(64)^ <^l-^^-l-(20, 22, ... ^ 24) ^^<^] ^}^^^ 

tflAlofl 71^1^(10)0)] nV^^ ^ Sjc}.. olS>, ^i^t^ ^71 ^a.7V <:>1^^6l <:>J-\i 7l;^l^ol]Ai t^l, ^i. ^tgofl o|t|. 

•il-Efli-F «H2fl<»l«- <*1* ^^ISl ^Al<^-i- Zl-Z^Sl ^>^<^ ^ -S-^^. ^ ^AlofloflAi ^«85l^ ^ ^i^ofl oi:f. 

£ 19^ £ HA]^ ol^S- :g.Ai ^^HAl 4^^51fe ^ ^igofl o]^ hj-^S] cf^ ^^aHI* ^•g«l-7l 
#S^^VE^A^_ -=1^^(20. 22. ... 24)01 <?>Efli4^ xl^S] S>*^ #^,^ (H dl )-^S-^el ^7l ^iL-?}^ 9)1«- 
^*>fe ^7il(;Hl450 ^Tll) ^ 7l;^l^(10)<ll ^EflM-l ^ll^Sl >a-1}= #^c5(HuL )-^s^El ^^tb ^J-71 Jjjji ^ ifl 
-tl^S-^E-l ia-71 ol-§-*><^ 7l-^^l» ^#3>^ ^;^1(^1452 ^^])S. ol^<H^T:f. 

^ ^'goll S1?V ^Vtfli-l- o^eflo]^ jL^sl-fe :^Al wj-ig^ oItsI o]:^^(20, 22. ... 24)0] 7l;<l^(10) *.S-?-El 
^^S.-^El o>B|li4'i ^ll^fil «1-^ #^^(Hdl )* ^^«>J7, ^tBflu).^ ^fl^Sl ^^.^ (Hdl 

^11^^ #^^^ Ta-71 ^.a* ^^sfjii, ^71 ^ii-i-i- ^^^3., -^1^1- 71 

:^l^(10)^S ^*?tcl-(;^l450 ^;^1). ol«>. ;H]450 ^TjHl cfl^ ^ ^igoll ^aH] ^ n ^Alofl* ^^«>fe- .fi ^ 

^3 'HI 21*1: ol^^Sl ^ ^^-Q: nl-^3). :y^ol ^T^tl-cl-. 

£ 20^ S. igofl :£Al^ »l45o ^;^lo1| tfltl ^ ^"^-^ ^a1o^1(450A)# 'a^S>7l ^t!: ^S-f ^mSAi, *>sj= s. 
^^«>^ ^7fl(;^l460 ^t;^l), ^7] lil- ^sl-^ ^;qi(;^l462 ^;^1) ^ ^7l ^IJiS. ^«:«1-^ ^:!^] 

S. 21^ i 20O11 t-^l^ ^Al<:4l(450A)# =T^^s)-^ ^ ^'3°11 Slt^ 01:^^(20, 22. ... 24)21 ^^]^^ *el£S 
'"•1 ?]:EflM-(60). #^^^•■^^■¥■(62), ^12 ^7l ^^-¥-(480). ^1*^ ^:t. ^«~¥-(482) ^ 7^=^ 

^^■¥-(484)S ^>y€cl-. 

s. 21011 S-A]^ ^Bimceo) ^ ^^^(62)^^ :£ 4oii £Ai^ "jtEfli-Keo) ^ o]^^ 

■¥-(62)iq- *«ltV 71^^ ^^tl-cl-. 

S. igofl ;H1450 ^^]» ^*|5>7l ^*11. ol*^ ^11^ ^^-¥-(62)^ 71x1^(10) o.^^E] ^^^^ 

* ?>Efli4(60)« ^-tlSVs. -tls^YBl ttBlli4^ >fl^2l s-A^ (Hdl )* '^l^tl-.^S. 

*>1!= (Hdl )* ^l2 ^7] ^.a ^^■¥•(480)5. l-^^t:l-(;*fl460 ^?ll). 
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ofl n^^^^ 'a-^ (Identity) UBo1a)>i ^qe]-!:^ i^sM 7>^^1 ^El-i-(wo- ~v^te-l )* T^«>i. 

<^ ^Jil- ^^Vc}-(;(1I462 "a;!!!). <^7lA^. uflolAl^ N bX Nb371s1 <9 ^. (identity 

matrix) (Inbxnb )^ ^-i" 'r^^ 134 a^^cf. 



^1462 ^^s}7l £ 21'>fl ol^^o. ;^|2 ^^-^(480) ^ ;H]3 (484) 

^tf. o^yl^i. ;H13 ^1^Y(484)^ -fi-JL^ Bfl^ilAlih «!|E)l-(v , )fi1 ^l^itS. ^e] ti: 

^ Eljol^^ nlEl ^^t}c^ ^^'^^ySL. ^^^^^ n<=>m^ ^l^*^- ^12 ^a. ^^-?-(480)S #^^t:1-. o] nfl, ;Hl2 

'Eir7l ^Ji l^-¥-(480)^=T HflolAl^i ^El-i-^ ^3 :^]^ ^]'^^i4S4)S.^^] <a^tb 2:^sH 7> 

^^1 «lEl*(wo. )* 7>^^1 taiEll:(wo. )3l- ^fl^fil ^^■^^(Hdl)* ^l-g-^M ^tfl ^ 

^1 ^**>fe ?l^^(b)# ^^*>Jl, tl^i(b)# ^7l :^a.SAl ol^^ ^«:-¥-(482)5. #^tt^. 



;«11462 '^nW'^. <^1*^ ^IS ^«^^(482)i- ;ql2 ^7] ^JS. ^^^(480)S-?-El ^7] ^:a.(b)» 

^JlS. ^^«VJ1, ?fl«r "iVBll 14(60) « -f-Sfl 7]p]^(10)^S. ^^^t:^iy^]464 ^n). ^l* ^1«B. <*1*^ 

-tlJ: ^#-¥-(482)^=T £ 4«^ SAl^a oi:g.^ 13.71 ^Ji JE.'J?^(80) vi^^S. ^ Sl^^. ^I^l^i. o]^^ ^S. 

(482)3] 01^^ ^7] i»i;«.(nliEAl)i^ ;Hl2 ^7l ^S. ^^■¥-(480)S.-?-El <a^^ 1^71 ^JiL(b)* i^*l-Jl, S. 
oj^t!: ^41- ^Eim(60)^ #^t!-i4. 



tV^., ^1450 ^;^1^'>0, 7l;^l^(lO)-Sr £ 21o)l £Al^ ol^^^(20, 22. ... 2.^ 24)^5.^61 ^4^^ ^Sl^^b] o>b11 

^1)^21 ^^^(HuL )* ^^«>:a, ^^.^ (HuL )* «>l-8-«M ^^tir ^71 ^ji « ^-atb ^l^ 

S-^Ei 4^tlr ^71 ^^(b)» ol-g-SVo] ^^7fl2l 7>f'^ll-^ ^#*>J1. ^1-8- #e1 ^ifl^ 

7flSl 7l-f^^l-i:2^ z^-z^ "g^-iVsVjT, Ne^flSl 3^"^*^ ^1^[P, (Ic)] (<^7lAi, l<i<NB)S)- ^J-71 ol^«>o^ 
uflolA]^; i^<a*m 'Mx(basis pilot signal)-!- lul(k), u2(k), ... ^ nt(k)]* -h^^V^ ^^^^^ 7R1-«>J1, 7> 
A>ja <a-6|lu|. <Hi!fl«:>ll- ^«(| <»l-S-^(20, 22. ... 24)^S ^^^t^(.:^452 ^Tfl). <^7lAi. ^=t-7l|al 7>^ 

;^2 1^71 ^.a. ^>S^(480)^A1 tl^^(b)»ll «fl'3-3l-fe 7>^^1 ^Ef {wb)# Slnlt^i^. 

ol*>. ^1452 laTil^fl tfl^ .g. ^tf ofl fi]^ -a^"-!*!! ^ ^ ^>^H1# -g- ^'i'^fl 71^1^51 «J ^^J-^ rq. 

•S-4 ig-ol ^.^^14. 

S. 22^^ £ 19*^ ;<jl452 i^Til^^l tflt!- ^'S'^fl ^A] oj|(;*fl500 -;*ll510 T^tH*)* ^^^7] 

^>HS.Ai, 7W^]^ ^^1(^1500 ^ ;^1502 DPCH* ^^Si^^ 7W^m^ "S^^^l-s: miclA]^ 

s^<a*S ^lJ:-i-[ul(k). u2(k). ... ^ U3 nt(k)]2^ 7>AVSVfe ^n(^]504 ~ ^1510 ^7ll*)S 01^01^4. «i7lAi, 
452 ia-7)l«fl tfl^ -gAHH Sj:^ ;*{|512 ^^H cfl«flA^^ ^#^^4. 

£ 23^ £ 22ofl £Al^ ;H1452 cflt!- ^A] c^] (;^)1500 ~;<fl510 ^;^1*)# =^^*>^ ^ ^"g-Hl fil*V 7];^1^2l a]- 

^^tt ^AH]21 1-B^i.g.Al, cff'sJ-^OZl), *^V^(532). 7]-A}-.¥-(534). <?>EflM- <H £fl<^l (536), ^1-'^*^ 
^3^^-^(538). ^2 7W^] ^#-¥-(540) ^ 7]^]^ ^71 :^JiL ^^-¥-(542)3. ^^^t^. 
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f'^l ^#-¥-(540) ^ #^^^V0UT1* -f-ifl t-^^cK;Ml500 ^A). 

^1500 "a7ll^«>fl, >112 ^#-¥-(540)^ ^EllM- <HiHlol(536)« -f-Sfl ^>tll!!: fll* ^7] ^Ji(b)* ^ 

^«>ul, ^Ji(b) ^ 71^1^ ^71 ^Ji ^^^(542)oIlAl ^7] ^Ji* ol^«H ^4^7l|al 7l-^;*l-i- 

* ^#^4(^502 ^a-?0). 



"41. £ 23<^ £>^1€ 4^^^(321)^ £ 16<^ £^1^ T^f'^-?-(321)S}- 7l^# ^^tb^^. ^, £ 23'^ S'"-! 

^. ^-^-^^(321)^ ^-8- ^e) ^S(DPCH)* r\^mt}^. t:}-^^^ ^s)-!- -g^^-?- (532) ^ Wn^^{^]504 ^ 
Til), oil- ?l«fl, c1-^:*-?-(321)tt DPCHfil- ii^lS./^3.^1: (SPREAD/SCRAMBLE) # -s^-a^^bJil. -jr^V^ ^^l- 
* '^<i^(532)S. #^5l-^ ^^7l (320)» Dl-^« 511^. oi7l/.i, £. 2209 aVSJ. ^e]. X|504 ;»1]5 

00 ^ ^1502 'a-z^l-i:^ Sl"^. 



^1504 ^^1^<H1. *'a-?-(532)^ ^^^^i321)<^^^ cf^^^ ^l2 7>f'^l ^#«-(540)S^El <a^t} ^=^711 

21 7>f^^l*(wi , W2, ... ^ Want )^ *^*>J1, -s^^V^ ^^-i-^ 7>A>^(534)S. #^^tq-(;ql506 ^;N1). <^1* 
^«fl, 'S'<i^(532)^ 3E. 16«»fl -^^^(322)5!}- n>:5|.7MlS., t:H^7lla1 •g''a-7l-i-(550. 552. 554. ... ^ 556)S 

T^^.^^cl.. '^7lA^. zl- ^AV7i(55o, 552. 554, ... 556)^ cl.^^-?-(321) tq-f'^^g ;ga!l-§ 7}^^ 
(w, , W2. ... 3L¥rw^, •g'^Sl-ai. -^^M-^ ^2l.# 7l-^^{534)S. 

o] aflolAli 3)-<a*H ^;9^.^^(538)^- Bl-'a*S 511^ ^mi-[P, (k), P2 (k), ... ^ P ant (k)]^ 71^1^ ^7l ^a. 
^^-¥-(542)<Hl^i ^^S]J1 'y^^^>IN4# •§-«« "S^^ ^7l ^.a-l- ol-g-sH Bil<^l^liii ^J:*iul(k), u2 

(k). ... 5 ^ nt(k)]* >«>ye>jl, ^-^^ r^a^]'^]^^ ^ 3.^[ul(k), u2(k), ... 5 uant(k)]* 7>'«i^(534) 

#^tl:t:K;Hl508 ^^). <^7^^.^, S. 2Z<^ S.^]^ viysi\- ^e). >1|508 ^;^lfe ;^502 - ;^506 4^«S5lfe 
oil ^ 

;^1508 ^^^l^-Hl, 7>^-¥-(534)^ -^^■¥-(532)oll>^i -^^VS ^^fl-ofl uflolAl^ 3F<^1-S-S ^3^^ ^ (538) S-?- El <g^tl sfl 
olAl:i 3|-<a*E Al J:.i.,ui(k)_ u2(k). ... ^ ,3 nt(k)]^ 7>^5>:h, 7l-iV^ l3l-# o]-Bll 14 0121101(536)5. t'^^t'^ 
(;^1510 ^;^). '^l* ^«11, 7>'a:^(534)^ 7l-^7l*(560, 562, 564. ... ^ 566)^ i^V^tl-cl-. ^ 71-^71(560. 562. 
564, ... 566)¥r -§^^^(532)31 ^'g-^Vfe 'S''a-7l(550. 552. 554, ... 556)<>ll^i *^>^ «H'3-«fe »ll 

o]A]^ iil-<a*B J:tul(k), u2(k), ... uant(k)]fi}- 7>aV«>J1, 7>^^ ^J^H- <?}:BflM- «H sH^l (536)3. 

<^1 7l"il-^(534)<Hl>^i 7>'a-Ja "it^lM 'Hi^]'^K536)# S. 21<^ S.^]^ ol« ^ 

«fl, ^tflM- <^^1«»1(536)^ ant7fl2l tVSJM-l- (570. 572. 574. ... ^ 576)^ ^ '?>«ll^(570. 572. 574. ... 

Et- 576)t=- 7l-^-^(534)2l Sfl'g-SVfe 7>>i}7l (560, 562, 564, ... S.^ 566)oll^i 7}-^^ ^3^^ E 21oll £^1^ ol.g. 

^^5l-7li4. £ 21<^ £.Al^ ol.f.^0.^ ^4.^ ^'ll^Vi. 'r-tl^ ^12 7>^^1 ^#^(540) ^ 

71^1^ ^71 ^il «^-¥-(542)S. Z^zl- #^^4. 

i 19 ~ £ 230J1 £A1^ .g. ^tgoil SltV <^1-S- ^ ^Alfe 7l>^l^oIlA-l ;a-7l ^iL* oi:s.^6.s. ^4^e> 

^1 ^Xt^m. 7l^l^oflAl ^;^ja ;a-7l ^iL 611* 3.S. ^S.(Mode)Si\. ^^(N b)# ^JE Sl^. 

olSK 7l^l^ollAi ^71 ^a.71- oi:g.^o.s ^ »ir^d\] 2]^ o]^ n^^S] ^Alafls. ^ 

£ 24^=7 :£ £^1€ ol-S- -W-^-l ^^H^i ^1321^ ^'^oll Sltl: ol^S- #^1 ttj-i^Sl a cf^ ^AHl* ^^^§1-71 ^ 

v> #5.^^i-:esai, ^.^t!- ^J-71 ^.a. ^ <?>BiiT4t ^ll^^i s>§ ^^.^(Hdl )* -^l-g-^M ^^t!- 'a-7i 

^*>fe ^1(^1600 ^Til) ^ oVtim^ ^11 ^Sl #^<^ (HuL )-^^-^£l ^7l ^iL * A)^S«.Ei 

ia^7l ^Jil: ol.g.«>e^ 7Vf'^l» ^71 ol^^o.^ ^^*>fe ia;^(^602 ia>fl)^ 
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el-. 7l;^l^?-(io)^S.^El ^^t!- ^^^s. oi^s>ji, 7l^l^^(io)^ ^^tb -f-l 

«^*>o^ ol^^(20, 22. ... ^¥t 24)AS. ^"S^tl-i^^ ^l^l^}^. £. ig-Hl o]^ wj-^al. ^<y«> 

^4. ^l^ci], o].f.^(20, 22. ... £^ 24)-^ 7l;^l^(10).2.S.-^Ei ^VEflq-t ^fl^s? ^^.^ (H ) 

^V^el-. 7l;^l^(lO).2.S.-^El ^.^^ ^iS^El ^71 -yrEflq-l ^B^sl 

^-1s^(H>L )* ^'S^ ^7l JSill- ^71 ^ji ^ ^ll^ai ^^i5(Hi,L )^ ol-§-«H ^'8«^jtl. ^ar?] 
^^■§r f-n^ ^1x5. ^«-*>j1, 1^1^ AiJ:^ 7l^l^(io).2.s ^=|^t!-cl-(;«ll600 ^y^). <>1*K ;^1600 ^;^H tflig- 

£ 25^ £ 24011 £A1^ ;H]600 ^;moI| cfit!- ^"^-^ ^tl -a^HKeOOA)* ^^i}7] ^s.■^^}B.S.^^^, 3l-*J= s. 
^^^7] ^^«>^ ia:;^(^612 ^ 614 cl=.o1;5)cf. 

£. 26^ £ 25<^1 S.^]^ ^AH1(600A)« ^^*>^ 'Q:'^<^ .g-e^^^A^, <?>Eim(60), <^1* 

^ ^B^ ^^-¥-(62). ;H12 ^7l JgiL ^^-?-(480). o]^^ aIs ^^:^(482), ^l4 ^1^^(620) ^ >Hl2 ^ 
S. ^€-^(622)5. ^^a^i^. 

3£ 26<^ £Al€ ^51114 (60). ol*^ ^B^ ^-^^ ^^■¥■(62), m ^7] :l^-^(480) ^ ^l-S-^ -MJ: ^^•^(482) 
^ s. 21^1 -iVBiix+ceo), ol-S-^ >Bia ^'Vi #'9-¥-(62). ^2 1^71 ^S. ^^■?-(480) ^ ol-S-^ ^«-¥-(4 

82)24 z^-z]- 7l^* =^^?!-cf. 

£ 26oB ?>e8M-(60)^ 7l^l^(10).^S-¥-El >M.J:# ^-tl^VJl, o]^^ jsfl^ ^;^«.(62)i^ ^-41^ 

^SLS.^^ ^Efli4^ ^B^fi] 5>*j: #^,5 (Hdl )^ Al^^vo.^ ^=8^>:a ^'Si^ «V*^ (Hdl )* ^12 ^7] ^ii 

■¥■(480)^ #^^1-^ ^12 ^M. ^-^^(622)^ tb^lM-CSO)* -tlJl^JfEl ^71 ^ 

^€ ^71 jjjJil^ ^4 ^=3-¥- (620)3. #^^t:K;<f|6iO ^a-Til). <»1 "II, ^7l ^ji^ ^^(N b) ^/a^ 

mio ^Jfl^ofl. -^J:^ iaiEi-i-(v, ~v^B )^ ?B^1-* tl^^ls ^7l ^ji^s. ^-g- 

s]<H fie] ^^sl^l tfl<^ll-*f"^'«'i ^71 ^a.oB tfloll-oB ^^^^ Til^-l-s. BfloiAi^^^ rf) 

El** 7Vf^^] aiEl*(wo -Wb ., )^ ^5>J1, 7Vf'^l tf;Ell-(wo ~Wb )4 (Hdl )* '^I'S-^H 

^ifl "T^^ ^1^«V^ <?l^i(b)* ^^tSW ^7l ^Ji* ^^^{^12 ^^1). c-ll- ^€11, ;*)14 ^^^j-^(62 

0)^- ^^51^ -B-Jlt!- ^]<=>]^]^ «lEl-i-(v, -vt^B )^ ^l^** ^el zi^ Efloll-*-* ^7] ^a. 

^t"(Nb) ^/^^ 2.^^.3. Dl5] ^^sfo^ x^^J-t!- Efloll^l-f^<HlAi ;^il2 ^Ji ^«-¥-(622)S-¥-El 

^Jiofl SB-a-^Vfe '^^i}JL, Ai^^ Ei]oi.g.o)i x-j^^ ?il^l-* ;^12 1^71 ^ji ;iJaY(480)S 

cf. ol nfl, ^fl2 ^7) ^^3^(480)^ £ 21<^ ;«fl2 cfy) ^ =8 Jf (480) 4 *<a«>7)l. ^o\^ ^c>]X\ 

^ «JlEl-ir* ^14 ^^^{620)3.^^ <?! ^ t!" 5^1 ^-l"^ 3:^SV<i] 7V#^1 ^El-l-(wo )* ^*>31, 71-^^1 

^El«(wo -v/B-i )^ ^^^1 (Hdl )* ^l-g-^V*^ ^cfl ^]^*>^ ?ieiiii(b)# ^^*>oi '3:71 ^.^.5.^^ 

ol*^ -i!^ ^«^-¥-(482)S. 

cl nfl. £ 21of| S.Al^ ol^g.^ Al:£ ^€-¥-(482)S}- i'>^7l-;^lS., £. 26'^ £^1^ ol.f.^ aIJ: ^S^Jf (482)^=r 

'^71 ^ iiL# ^ebu|.(60)s. t^^^(ml4 ^m. 

^}^.. £ 20 3E^=T H 250)] S-A]^ ^Ajo^loflAi z^- ^7J1#21 =^^S)fe Aj^oJI tflsn ^i^^cl-. n}-<y, ^4Q0 ^]610 

^^7} o]^^s:\ sftg: =zflo]oi]Ai x^*« Ai;?v ^ov ^^^o] t>^i4^ ^.B^asj ^a^ (Hdl )o1 ^«fl^4^. ^1 

462 S£^=7 ;^1612 ^;^1^ 01*^21 e>«J= HeJl-yollAi x+l A];?}- ^^vflS] 0]}=. 7]ty =^^«8s)<H Ta.7l ^a.(b)7> 

^5^^^'^. nfl. cl-S-^Sl sl-^ 5.5l]<aSl x+l A].^ '^i'flA-j 13^71 ^^(b)7l- t^-*^HH 71:^1^31 E. 

^"asl x+2Si^ A]^ ^^o] Al2|-^ «fl^^;^l. >il464 S^¥t ^614 ^^E| 7]:^]^o\] ^^t} 
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^\^.. S. 2401] j^leOO ^;m^<Hl, 71:^1^(10)^ £ 26o\] S.^]^ ol^^(20, 22, ... 24)^S.^El ^^4^^ 

^s-s.^^] ^7] ^Ji(b)« o]-^^^^ 4^^711^ 7>^Ai:i-^ ^-8- #el Al^l- Cff^ 

^10^ ^^7)121 7Vf'^11-5H- z^z^- •g^Aj.gyji, Nb^HSI sl-'a^E iifl^ -M^[P,(k)]fil- ^7l ol^§>o^ all 

olAl>^ ^l±*(ul(k), u2(k), ... ^ ^ nt(k)]# *>M-€ z^-z| 7l-Aj.S>Jl. 7}^^ ^^Vl-^ oj-Biiq. 

<Heflol* ol-f-^(20, 22. ... S,¥t 24) ^.s. ^^^^^ ?>3H. 7l;^l^^ ^7] ^M.^ ^-Q 

<»1*>. >fl602 T^Jflofl tfl^ ^ ^^ofl Slth -^Alofl ^ n 'S'^H* -f*- ^'g'fl 7l:=^l^Sl ^ cf 

3E 27-fr 2. 24«>fl S-^l^ ;,j|602 ^^'^ cfl* ^a1o(1(;^500 ~ ;«1|512 '^^^}7] ^ ^"^ofl 7]^]^ 

SI ^AHlfil •S^A).«.(320). -$^^-^(532), 7>'a-¥-(534), tttflM- sll<^l (536). s^'Q^E. 

(538). ;Hl3 7}^Pi\ 4'*-¥-(640), 71^1^ ^7l :=5jit ^^-¥-(542) S 71^^!^ >MJ: ^^-¥-(642)S. 



£ 27'HI 7l;^l^^ 717^1^ Ai J: ^$-^(642)fl- D>^e}a7, :^]2 7}^^] ^#^(540)iq- ^2)-*].^ ;Hl3 7> 

^#-^(640)» °>^S1-^ >I15^«>^ 3E 23<H1 S^]^ 7]:<\^s^ ^<Utf\ ^'S^ *<y.v!- -f-ah^ 

^ ^2^011 ufl^ >a.g^ '^e^^cf. s. 250)1 £Al^ «>S1. :g-ol ^:S|-*1.J1, £ 26<^ HA];^ uj-fil. ^g- 

«>1 7l;=^l^^ £ 22ofl £Al^ ;^1500 ~ ;Hl512 ^;^ll-§- ^^^^^Vc^-. 0^7]^^, ;^1500 ~ ;*ll510 ^^^"^ cfl 

sfl'H^ ^.^^ Hl-i4 ^^^cf. .a^, i 2221 ;Hl500 ~ ;^l510 "S-;^]-!-^ S. 19<^ ^^]^ >ll452 ^T^M cfl^ •€'^1 <^lol:n., 
5. 2221 ;*il500 - ^1512 £ 24011 5EAl^ ;*Ii602 t!H^ ^'<\<^o]t^. 



^1510 £ 27°11 Z^]^ 7]^]^ Ali ^^.^(642)^ 7l;^l^ ^7l ^il l^^(542)<HlAi ^1^^ ^7l 

-f-a ^JlS. ^^SVo^ ^>Efli4 <Hellol(536)# -i-Sll H 26011 S.^]^ o]^^o^s. ^^^^£^{^12 ^7^]). ^7]^-^. 
71^1^ ^«:-?-(642)^ 7l;xl^ ;^7l ^ga. i^^(i'l£Al)s. 51^1-. <^7lAl, 71;^]^ ^7l ^a. 

71^1^ ^71 ^a. (542)3.-^ El <a^^ ^7l i^SVa. 0UT21- * «fl tl-Elli4 <H 

ellol(536)^ *^^cl.. °] ^, ?l-ellul- <He|lol(536)iT 7l;=^l^ ^7l ipg^-oflAi 5.^^ :t3l.* £ 26ofl S^IS -^l 



•^1 "41. £ 23<H1 £Al^ ;«il2 71-^^1 ^t^«.(540)iT 7]:^]^ ^^7] ^^-^(542)S.-¥-El -^S.^ ^<>]^-]^ ^Ell-(v , 

~-M,B ) ^/S^ Jl-a-ijt-i-(\ , -ant )* ^71 ^a^LS-Ai «?! ^ ^ Sdfe £ 270(1 m 7W^) 4't'^(640) 

^ ^S.^ aiEl-ir(v, ~M,B ) Ji-S-i]ti-(\ ovqe^-, ^^(Nb) ^/a^ SL^ ^\s.(M 

ode)» ^71 ^JiSAi -a^^ ^ Sicf. ol^ ;^]21S>^. ;^13 7>f^^l ^#«.(640)^ ^l2 7W^] (540) 21- *$J?|- 

^13 7>^^1 (640)^r <H2fl<»l(536)» ^«(| ^-tl^ -tl^S^El ^a-71 ^Jil- ^ 

«^>JI, ^7l ^iL ^ 71^1^ ^j-71 JJtJi ^^^(542)ollAi ^71 :?jjiLl- 0l^S>0^ 4t^7]1S1 7}^^]^(y, 

,, W2. ... ^ w,„, )* ^%:t}SL. ^^7)1S1 7>#^ll-(w,. W2. ... ^ W3„t )* •S'<a-^(532)^#^^4. 

ol*K £ 21 £ 26<H] ;fl]2 ^7] ^S. ^^-¥-(480)21 ^ ^"gofl ?i -^-^^ 

i 28-fr £ 21 £ 26"^ S.^]^ ^l2 ^7l ^Sa. ^^^(480)21 ^ »^^d\] ■^^.]c>fl^ ^^S^^^, m 
i «!|E1 2:^-?-(660). ^-il ^^ 7ll>L>-¥-(662) ^ ^cfl ^:a-¥-(664)S. ^^^^cf. 



- 22 - 




^7lis.©j ^2002-0089094 



S. 28<^ ^^ y^]^^{662) ^ ^^ ^^-¥-(664)^=7 i 14ofl i^Al^ ^Al ;fl^V-?.(282) ^ ^cfl 

(660)^ -B-Jl^ ^o]a]^ ^^^(y^ -v^B ) 'fl'5d<fl 'S^ MflolAl^i tf|El-i-* <a^«>fe ^1- ^1 MflolAl-i, tf] 

El ^^-¥-(280)51^ -S-<y.?]r 7l^* ^^^cf. i^al-^i, S. 28ofl £^1;^ ^2 ^'8-¥-(480)^ S. 13<^ SA]^ ^ 

>^1<^1(44A)^ "a- =7^ Sicf. 

<=fl^tfl, £ 28011 S.-^]^ ^13 HflolAl>: 2:^:^(660)^=7 ;»il3 ;*114 ^^^^^{484 S.¥r 620)S.^^ ^^^;^> 
IN6^ -f-sfl "a^t!: 145i}- ^^l X^S)^ n B^llSl aflolAl^, ^Ell:^ 

^€ 71-^^1 «qE^l•(wo-v^*.l )S.^^ ^^'bl ?ll>t}-^(662)S. #^ t!-T+(;Hl260 ^n). 

[10- • • 00]' 
[0 1. . . 00]' 

(0 0- • 10]' 
[00 • • • 0 I]' 



<^7lAi, moiAii sqejofl^ NB7flal 

^]260 ^^^o]]. ;^l<i-¥-(662)^ ^13 H])clAl=ii (660)5.-?- El 7}^^] ^^^(y, „ ~wb 

,) 2^■z^-3j. £ 21 SE^ E 26011 o]:^^ ;sfl^ ^=?J^(62)S-¥-Bl <a^tb ^ll^al ^^^(H dl "^-ii^V 

^. *^}« «^<H1 ^(norm)S] ;^]^* #1^ ^cfl ^€^(664)S #^^4(^1262 ^7^1). ©1 nfl. £ 

28'Hl ;H)'iV-¥-(662)^ £. 14011 Sa]^ uVsq. :g^o] B'7ll^ ;^1^7l-i-(290, 292, ... ^ 294) 

^2. SlJL. 15^ ol-8-«>^ 'S-El ^£ Slicj-. 

-t^^ 15 

||HDiWp'=w"HHw=w"Rir 



<^1«K 15# o]-%-i}<^ ^Al ^-^^(662)2] ^ ^tgofl oj^ ^A]<:4l2j ^a^ ^ ^ 

£ 29^ £ 28o)l SAl^a ;fl<L>-¥-(662)3J -iAldjlo^ Sf^ ^7! ^.]^ ^^a> a|a^«.(680). 

«.(sub) ;^l-t>7l-i-(682. 684, 686. ... ^ 688)S. ^'VJ^tl-. 

^1262 ^«8«>7l J?)«fl. ?fl'i}-¥-(662)Sl ^7] Al^g- ^$A> ^^(R ST ) «l(680)^ £ 21 

£^ £ 26<^ £A1^ o]^^ 51)^ ^A^ s.^«.(62)S.-¥-El <a^^ ^fl^sl S:>e^ ^^^KHdl )-^SYe1 ^f^j^ ^7] a]:^ ^ 
^S(Rdl ^ )* "S^^^}^, AS^<^€Rdl * 7il'a:7l*(682, 684. 686, ... ^ 688)5. #^t!-c1-. nfl, 

?il'tV7l*(682. 684, 686, ... ^ 688)^R dl ^ * 7>^^1 ^I^^Cwq -wfe., ) ^ 7>^^1 
^^1^ l3)-#(w"o -w"b -1 )^ -g'-iVSVal, -k^}^ ^3}.* 0UT3^ -§-«() ^cfl ^^^{664)S. 

^1262 ^^^l^^'HIl. ^c)] ^^^(664)^ S. 14<^ SL^-]^ ^^ ^^Jf (284)^4- ^^«|-7ll ^fflSl ^^ofl 
sil'a-sF^ ^^^(b)^ *^CK;«)1264 ^Til). 

ol^K £ igoJI ;^1452 la^^loll cflt!- £ 2201I S.^]^ ^AHoflA-^ >1I502 ia-;fl«H] ifl^ -S- ^'i<^ -^^1*^(502 
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£ 30^ S. igofl £Al^ >ll452 la^^H cfltb S. 22^] £^1^ ^AHloflA^ ;(fl502 ^7jl->fl cfl^ ^ ^xgofl $] ^aI^iI 
(502A)# ^'3*>7l ^t!- '371 ^ii^-i: o)-g-sV<H ^^l^-l-^f :^^[(v , -a^b ) ^ 

^ (vi ~vhb ^ X, ~Xnb )]# ol-8-«1-<H 7l-^Al«-i- ^«)-^ Ta;fl(;»ll700 - >Jl704 ol^«H^i^. 

^12 7Vf'^) ^^-^(540)^ ^]502 ^^S>7l oi^H, 6>tj)x^ <Hi^ol(536)# ^f-tfl ^^tb ^^S.-?-Ei 

ia-71 ^JiL# ^€^4(^700 ;«fl700 ^:^^«>1I, 3,^^^ -S-JLtb «*lIolAlit ^Bll-(v , ~M<B )Si Til'r*^ "il^ 

i^.s. ?Jai n)el Efloj^^t-f^oiiAi C1.71 ^iLofl «fl'3-*>^ ^t't}-c^-(;«ll702 ;*ll702 

^fl-^l-^ ;fll500 'a-;^lollAi ^71 ^^[(v, -vkb ) SE^ (v, -VMB ^ X 1 ~Xnb )]» <^l-§-*> 

<^ ^^^711^ 7>^^m(w, - W3„, )* ^*i:l-(;Hl704 '^Til). «^7lAi, ^^7flSl 7l-f'All-(w, - W3„t )ol lo^H 

=?-n^ ^-f, ^7i -e-jLii- nfloiAi^ ^eii-(v, --^b ^t^^h^i 7>f'^i-i-oi uoji 

^. ^71 ^a.^ -S-Jl^ HflolAli «l&l#(v, -'itjB ) ^ :il-B-5H-(X i - Xnb siait!-i:+. 

ol^K £ 24<H1 ;H1602 cfl^ £ 22'=^ £a1€ 'a>««l<flol|>H ;«ll502 'a-;flol| tfl^ ^ ^^ofl 'aA]ofl(502 

S. £ 24011 >il602 iEt;^ol| tflli £ 22*11 £^1^ -^AlofloflAi ;(fl502 ^^^^ ffltb -S- *'3<»11 c|-# 

'=fl(502B)^ ^^5l-7l ^^^V Ol-8-«H -^#t}- ^fl^l-^ ^7] 

<^l-8-sH 7}f^^l#* ^sf^ 'a-;^l(;^l7io ~ ;«1)714 ol^<H^i^. 

^13 7}^^] ^#«.(640)i- ;^1502 ^^11- ^^5l-7l ^n, oveflq. o^eiio] (535)* ^x\^ ^j)^ >0 
'a-71 4€t}-i^(>Hl7io "a:^!). ^'11710 ^;^1^<»)1, i^slfe -B-JLt!: aflol'^l^ii ^El-i-(v , ~vhb )^ J^l^l-* ti^ 
^^S. ?}-Ji ^7l ^JiL[1J'^-(NB) ^/S£^ ^l:£(Mode)]^.s. nie^ ^^^^ tll«»l-i-«-^«^>H ^7] ^il ^ 
500 ^;^l<HlAi ^7l ^a.[Hj^(NB) ^/a-^ a.s (Mode)] oil sfl-g-^ffe z^l^l-* ^#t!-T^(>*ll7i2 ^;^). 

;H]712 ^Tjj^oil, 7l)=^«4 >I1500 'STlHlAi ^71 JJjiLl- ol^^Vc^ ^^7flSl 7>^^m* ^?]-T:K;«fl714 

^;^). «^7lAi, ;g-7l ^a.^ -B-Jl^ allolA]>r ^e11-(v, ~x^b 'a^(NB)<^l7li4, -fi-S-tl: uHoIa]^ ^e1*(v, 
b)^ 'y^(NB)Sl- 2.S ^^(Mode)<*l7iq-, -R-JL^V allolAl^. tflEll-(vi ~v^b )4 IJ^CNb)^^ :il-frSl:l-(X , ~ X^ 
b)'*171i4. BflolAl^i ^Ell-(v, ~v,B )^ «J^(Nb)s1- SL^ ^3:(Mode)jq- Jil-B-5)t*(X , ~ Xnb « ^ Si 

<il«>, S. 30 a-rr £ 31<^] S.^]^ ^Alc^l§(502A ^ 5028)^ t=^*1-=- 5. 23 £i=r £ 27o1] Sl-^]^ ^l2 ^l3 7> 
f-^l 4't'-¥-(540 640) S] ^>^<H1 ^^l^^lSl ^ -f-^^ ^^tt %2^^<^ ^o] ^"3^14, 

:E 32^ £ 30 £ 31<H1 ^AH1(502A 502B)# '^^^*>7l ;*ll2 5^ ;Hl3 7>^^1 ^#^(540 S. 

¥t 640)21 ^ ^^o\] ^^]cH]S] ^^^S.^^, :^]3 ^^-¥-(730). ^1)5 ^1^ ^-1^-^(732) ^ ^14 aflolAl^ «3lBl 
3:^-?-(734)S. ^>S€cl-. 

S. 32<^ ;^]2 m 7}^^] ^#^(540 ^^¥7 640)21 ;*ll3 ^ ^■S-¥-(730)^=r ^tflM- <H e^l (536) « -f-afl 

^-tl^VJl 'a^^;^} IN7* -f-«fl -a^^ >tl^S-¥-El 1EJ71 58iL(b)# '^71 '8ii(b)« ^5 tH^ ^ 

^-¥•(732)3. #^t!-i4(;Hl700 ;<H710 ^;^1). 

^1700 ^Til^oll, ^5 ^^-¥-(732)^ «lEll-(v , -v^g )2^ ?il^l-^ 

^'■fe tflol** nle] ^Jgs>c^ 7l^J-Br>al, ;ql3 ^J± ^^-?-(730)S-?-El ^^?!- 1371 ^iiL(b)«>ll ^'S-SVfe ^# 

S>al, 4-1-^ ?^1^*^ ^14 m]olAl>, 2:^-?-(734)S #^ t!-'4(;^l702 ^7^]). 

a^. ;^1710 ^5-;^l^ol|. ;^15 ;^1^ :^-l^-¥-(732)^ 2:^51^ -H-sit!- silolAli ^e11-(v , ~vi^b )^ >N1^** -y^^i^s. 

Efloll-l-* ^71 o^l* '^^(Nb) ^/a^ 2:^ dIs^ ^1^«>31. ;Hl3 ^a. ^€ 

■?-(730)S.-?-E^ <Q^^ ^7] ^Ji ^ ^^^^V INS* -i-*!! "a^^V ^7l ^iL^fl i^Slfe ^4^(N b) ^/^^ -2-S. 
(Mode)'Hl ■%-'^i}<^ Efloll-^ -d^i^l-Jl, «fl«ll-«H|'^1 ^t-^ ?fl^-i-i- ^4 «l|El 2:^^(73 

4)5. %^^t^i^7l2 'a-Tfl). 
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SL¥: ;H1712 'S;fl^<Ml, ^ n^]^]^ ^^^(734)^ m ^^^J-?- (732)3.^^1 <a^^ £ 2 

3S:^S. 27°fl 71;^)^ ^7] ^iL ^^^(542)S.-¥-El •y^'S^^l- IN9# -f-Bll <a^^ ^7] ^JjiL* ^l-*>ja. ^ 

^€ 7>^:*l*(w, - M^,„, *>«+^(532)S. #^^x:K;«fl704 ;«fl714 ^?fl). <^7l>H. 

IN9» *«fl ^^51^ ^71 7l-f'^l7l- 10<^ ^«fl€ BflolAl^, ^El-i-(v , ~vnB ) 

olsK £ 22<^ £Al€ ^1500 ^^N]-^ cfl^V -H- ^^°fl ^aHKsqoA) ^ ^a^KsooA)* ^^s]-^ £ 23 

£. 33-^ £ 22'Hl £a)^ ;ql500 ^;^1<H1 cfltb ^ ^'^•^ (500A)* 'i^«l-7l ^S-^-^V^ s.^^ , i.;^^!- 

^« #^,^ (HuL ^S^tV ^71 Al^g- ^^AV ^^(RuL ;a-7) Al^ ^^A> ^S(Rdl ■''^ )S. ^. 

«^«>fe ^;^1(^1750 ~ ^]754 ^Till-) ^ ^7l Al^ :g-^AV sii|^(R LT )s.^El ;3.7l ;^iL* ^^^^ 

S. 34^ IE. 33«H1 'a'«-l'^l(500A)# '^^^7] ^ t'^<^ 7]:^]^ ^7] Jga. ^^-¥-(542)31 ^Aloflsl 

-te^SSAi, 71^1^ ^11^ ^=^^(780), ^7l Ai:g- ^^AV t8^_(R LT j ^^«.(782). ilfl^ ^Ji ««^( 

784) « ^71 ^Ji ^^^^^(786)^ 

£ 34<^ 7l>^l^ ^11^ ^^^(780)^ £ 21 £ 26ofl £^1^ :f-^ o.^ ;5i4^s)ji <H«ilol 

(536)# -i-sfl ^-a^ <a^^;^i- iNio# ^^s>ai, -a^^ Ai:£s«.Ei -a-Eiiuj-^ >^b^o^ sa^ (h ul ) 
^ ^^«>ji. ^^acHuL )* ^7] Ai^ ^^A> «s«(RuL ) "S-a^asz)^ %^^^(.m5o ^7^). 

<^7]^'\. 71^1^ ^fl^ ^^ ^^-?-(780)fi1 -fieliq- ol-S-^ ^^iJ #^-^(62)31 -^^ ^^sl^^i-. 

^1750 ^71 Al^g- ^g-^AV «81(RuL '-'^ ) ^S^ii^(782)¥z 7]^]^ ^'8-¥-(780)<H|Ai ^ 

*^ #^,^ (HuL )^S-¥-El ^J-71 A]^ ^^A> ^^(Ruj^ LT )^ A§A^«V^, AjA^^ ^^y] ^^AV ^^(R^l ^ 

'^)* ^11^ ^a. ^€-¥-(784)^ #^t!-cf(^l752 'a?!)). o^7lAl, s.^^ (H uL )4 ^7l a]^ ^*a> ^^(r^ 
l'-'t )^ 163^ 

16 

X)752 ^^1^<^1, ^S. ^^-¥-(784)^ ^71 A]:?- ^^^} ^%:^(782)<^'^^ ^7l *^a> ^ 

^-(RUL "-"^ )* ^1^ ^^^> ^^-(RdL '-'^ )S. ^^«>J1. t}^^ ^71 A]^ ^^AV ^^.(RpL 

71 ^a. ^<S^^-?-(786)S #^tli4(^l754 iftTil). <^7lAi. ^7] Al^ ^^AV ^^(r ;9-7l A]^ 

^> ^^(Rdl ''^ )^ ^S»>^ ^^-Br " Smart Antennas for Wireless Communications: IS -95 and Third Gener 
ation CDMA Applications" ^]^^S. 'J. C. Libertl', 'Jr., & Theodore S. Rappaport ' Si «fl :^^#S]^ 1999V! 
Prentice Hall S^t^ #^5)Si^t.1 SS. ^J: ISBN 0- 13 -719287 -8# ^ofl 7llAl51o1 ojlcl-. 

^11754 ^Til^^ofl, ;j^7l ^il AJA^ « (786)^T Jl-B- ^^-^^ -f-sll. ^Ji ^«-¥-(784)S.-¥-El <g^^ S>«^ ^ 

7l Al^ :g-^Aj. ^^(Rnj^ LT )s.^^ ^7] al-B-St-l-(X , ~ Xnb )^ '3^(NB)fi1- ^lX(Mode) 

■i-^ ^o]s, nx^^ -S-Sit!- »>l|olAi^ ^El-i-(v, ~N^B ^7l #^^;^} OUT5* #«fl #^ 

^^(^756 ^711). 

£ 340B ^j-71 ^SiL ^S^A^aSG)^ i-a- -i-sfl ^f^Hl^H "-S^^^ ^7] ^Ji ^/a^ 7l;^l^ Afl^ 

#^<^ ^^¥^(780)S-¥-El #^^(HuL "*l-8-«M 'MJlCMode)^ ^^^}^ ^2 SLH. >M:£ ^>3-¥-(nl 
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« ^ 91^. ^-f.RoL ^ ?ll^>-¥-(160)^ A]:g- :g.^A> ^^(RuL LT )S«LEl 1^71 A]^ ^^A). 

(RUL ^ /fl-ttSVul. ^7] Al^ ^^AV <ffl«(RuL ^ 7]cn2;t ;fl'tV-¥- (162)3. t^^^t)-. <>^7lAl, 

A]^ ^^AV a9^.(Rjjj^ LT ^g.^^}. tS^(Rjjj^ ST jg^,. ol.g.«>o^ 

^^aV INU* £ 32°1] £A)^ ;*ll5 ^^^^(732}S.^^ <*l-g-*><=^, 1^ Tofl SA]^ ^^^t!" 

;<fll40 ia-?il«>l|Aii4 :y-ol 7lcns)t-i-(ES«' ^ E«= ;^A>^cl-. ol» s 32011 £Al^ >fl5 ;^^;D-^(732)^ 

V\ #^iaA> 0UT4# -i-sfl ^J-71 ^S^,^-¥-(786)°i) ^>S5lfe ^12 3.B. ^± ^S^^^^ 7lcl]5l: ;Nl'a-^(l62) 

S. o] ala-¥-(164)^ n]^^ 7lcfla-i-(ESL ^ eF^ )^ s. 7<>fl ^a]^ a>5t|. :g.ol ol-g-s).c^ as. ^) 

5: (Mode) ^ '^J'^^ti-^. 

^-^^ ^Ajo^lofl Sl^Vig, ;^]2 SS. Al±. ^SA^«.^ s 10-^1 £Al^ as. Al^ ^^Ja^ «.(i26B)Sl- ^<as>7fl ^ 

^£)cH i 9# 4^^^ ^ SX^. o] ^^iz^- ;^]A).-^(200)^ 71a]^ ^fl^ #^-¥-(780)S.Jf <Q^^ ^fl^S] 

'S-^ #^(HuL )-^^^E^ £ 26<^1 £A1^ ol^^Sl ^^iz^-i-^ Tfl-a-SH ^12 Hi (202)3. #^*>J1, ;*(|2 BlH-¥-( 
202)^ ^l^tb ^l-ols}. ;^12 ^;fl2;t(V»h2 )* h1S1«>j1. HlJil^ :^^ci^ ^-§-«><^ JE.S. -*'lJ:(Mode)# * 

^ ^^21 £ cl-^ ^AHlofl Slg>^. ;qi2 3.^ -S^^^^ S 12<5D IEa]^ as ^1^ -^9A^^(126C)fif ^^5>7fl 

^«5i<H s u-a- ^ si«^. ^£ ;^i'a-¥-(240)^ 7iAi^ s-A^ '='^^(780)3.^61 ^ 

^31 'S-* ^^.^(HuL )^S.-¥-El oi:f.^o^ ^^ii^^S] ^SE.!:* ^3 HlS-?-(242)S. #^*Val. ;«fl3 MlS 

^(242)^ =1^ ^S-i-Sl sg^St* ;H|3 ^?fla(Va,3 )4 ^^<^ ^-g-^M Al^(Mode)# 

¥r ^^^s] sE -MAHH] si^v^, ^12 ais aja^^^ Ji-B-s;t*(x , ~ Xnb )* a:^ ^l3:(Mode)» 

^S-^^^ =rS. Sicf. olS>. 31-S-^1-(X 1 - Xnb )* ol-8-«>'^ -M^OVIode)*- ^3^^«>fe -f^ ^^ofl 2)t^ »12 3.= a1 
^^a-^-Sl -^AHIS] ^A^ ^ nsj ^AH<>llA^ 3.B. AlJ:(Mode)* ^Sa^*].^ s^^^ E^** 

E 35^ S 340II EA]^ >«^^-¥-(786)7l- d>^s>^ ;h)2 a.:^ aI.J: aJa^ ^.o^a^ ;a-7l ^ Jiofl i^E)-. a] 

J:(Mode)» >«>a«V^ 31-^* ^'^5^71 ^tb '&^<^ l-3.-¥-Sl-mSAi, , ~ )ty^ ^}o]^ ol-g. 

t}<=^ 3.B. ^lJ:(Mode)# ^S^iJsl-fe ^;^1(^1800 ~ ^1806 'S/^]-i-)3. ol=.ol:5lcf. 

£ 36^ S. 35»)1 £Al^1 AlJ:(Mode)^ ^S^^^l-fe ^^-^ 'r^*}fe S.= -tl^: -^^a^ « (p];£a1)SJ ^ ^igofl 
Sit!- ^AHISJ 1-^ESAi, ;^14 HliitY(810)S. 

E 34011 3EAl^ ;5)-7] ^S. ^^^^{786)^ Jl-fr ^^'S-g- -f-Sfl ^7] a]^ ^^av ^^(r lt )^jaEl AViiflaj o. 
3. Jl-fr5l:-l-(\ , ~ Knb )* ^§^^^ SL^^^ik 1 ~ \nb )^ ^.H.<H1 i«-Al^4. o] nfl, £ 360)1 3E.a1 

?! m W1S^(810)^ ^7l ^iLofl i^Sjfe ^■a-5)l:-i-(\ 1 ~ Xnb )f'<^Ai ^ W};5<fl^ ^ JL-R-SKX „axl )^ ^ Si^ 

3. ^ ji-fi-SKx ™ax2 )t!-^ ^14 <3:^a:(Vtt,4 )4 alHSfja, ai^j^ .^t^)-* as. 'MJi(Mode)S.Ai 

Afl4 Hlsi.^(8io)^ Jl-B-2t*(X , ~ Xnb )f'<^^i ^ ^^fl^ ^ Jl-frSt(X „,^, )34 ^ ^ Jl-R-s;t(X ^3 

x2 )^>sl A>o)^ ^?tcK^l800 ^m. ^1800 'a;^l^ofl, zi jii-B-sl:*(x ^ x^n^xz )-?l-^ ^V^^l^V ^14 "gTllsKVt 

h4 ^'8-7>* ^^^x^(m02 ^Tfl). 
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im04 ^><*17> ;H14 -a^lSKV th4 ^^1 5!^^ ^^SJ^. -S-^V <=>]^ M-El-vfl^ S 

£ 37-^ S. 23 £ 27011 SL^]^ ^t>^^•]^:L ^J3>«i^-¥-(538)2l t'S'^ll SJ^^ ^'^Hl (5 3 8 A) Si l-e^^S-^i, 

114^(I^)7flSl ^'iV-¥-*(830. 832, ... ^ 834) ^ 7H1-^(836)S. 

^ ^^£1 ^Ajo^lofl 21*>^, £ 37<H1 iAl^ BllolAl>, sl-'a^H ^5^,^^(538A)^ 7]^]^ ^7] ;g;^^(542)S-?- 

«a^'a-;^>iN4« ^an^ ^^s.^ ^^^(v^ ~^t^B)^ ^t"(Nb) -^±^1 

Pi (k) ~ Pnb (k)]4 -S-SLtb tiflol^l^ «lEll-(v, .V2. ... ^vnb '^<a-*>:il, ^^l"* ^l-^s^. 7}^^ ^. 

4» i^'a*^. -MJll-juUk) - „3 nt(k)]S.Ai 7>'t}-:¥-(534)^ o]* ^«fl, aflol^li: ^S^i 

•¥-(538A)Sl 'S^-tV-¥-«(830. 832, ... ^ 834)^ (NB) JiF<a*H ^ls.#[Pl(k) - pNB(k)]5!l- <Q^ 

^^VIN4«- f-sfl 7lxl^ ^^-?-(542)S-^El <a^^-a-jL^ aflolAl^; tfjel-i- (vl v2, ... ^^NB)* ^-i}-*!-:!!, 

'k-^}^ 7>'tV^(836)^ <^7lAl. 'S'<+.?.(830, 832. ... 3^¥r 834)^ ant7i|Sl -^-^71*^ oV^^r}.. 

<^^^. ^'tV-?-(830)^ ^ ^11^ 'M.JltPUk)]^!- ^ -fl-JL^ tfllol^li (Vl)al ^ ^^i^ 11, V 

12.^ 13, ... ^ via nt)* -g^^SVJl, 7VA}.«.(836)S ant7ll2l '^>a-7l-i-(840. 842, 844. ... ^ 

846)* o>^t!-cV. •5^^^(832)^ ^ ^?<l| 34<a*H ^IJ: (P2(k)]Sl- ^ -^-JlI}- uflolAl^t ^^ (v2)Sl 
^(v 21. V 22. V 23. ... ^ v2a nt)* -g^-tV^VJl, ^aj-l- 7l-AK^ (836) S. ant7flal '§^'3^7^(850. 852. 

854. ... « 856)* t^V^tl-c^-. o]s\- Hl*s]-7fl. -^a}. «. (334) H};5<fl ^11^ ^Is [P3(k)]S}- >H1 -frJL^ 

aflolAli tflEi(v3)2l 2t A^$(^ 31. V 32. , 33. ... ^ ,33 nt)* '^^^JL. ^-M-^ ^i)-!- 7>'iV-¥- (836)5. #^s>fe an 
t7flSl •S''iV7ll-(860. 862. 864. ... ^ 866)* "V^^cl-. 

H. 7}^^{836}^ ^'!i^-i-(830. 832. ... ^ 834)'HlAi *a>^ ^^41-* -a-EimtS 7]-ai.s].ji_ 7yj<v^ ^g^l-l-* 
aflolAl>: 3F<a*H ^I^«(ul(k) ~ „3 nt(k)]S.A^ £ 23 a^^T S. 27o|| Z^]^ 7>aV-^(534)5. #^^t4. oil- ^tfl. 
7l-^-?-(836)^r ant7BSl 71-A>71 # (870, 872. 874. ... ^ 876)* "V^^cf. <^7]^.^, 7}^7] (870) tt 's'^-?-!- (830, 
832. ... ^ 834) ztz}-o^ ^ Bji^ ^A>7]s.(84o, 850. ... ^ 860) "Hi a^ <^a).^ ^2F-&* 71-a]:S>J7, 7}a}-^ ^2f» 

mlolAlA^ Bl-<a*B Aj:£[ul(k)]S.Ai 7>AV7l(560)S. o] i^, 7l-A}.7l (872)^^ ^^■?-l-(830. 832. ... 

^ 834) ^ -^'tt7l*(842. 852. ... ^ 862)«flAi •S'AV^ ^sH"* 71-aVsI.ji^ 7}^^ = ^^4) ^o] 

3l.<a^ ^1 J:[u2(k)]^>^i 7VA}-7l(562)S. t-^^i^. o]st\. 7l-AV7l(876)ir -§^^-¥-§(830, 832, ... ^ 

834) z^zl-Sl ant^^ '^^7ll-(846. 856. ... ^ 866)°1|-«.i *^>S ^^l"* 7>AV*>:a. 7>a1-^ ant^^ bUoIa] 

^ >MS [uant (k) ] S.-^ 71-AV71 (566) S. # ^ ^cf. 

£ 38^ £ 23 S. 27<H1 ^a]^ h11o)a1>, ^^^^^^(^538)^ ^ ^^"^ cf-g- ^^]<^m ^^^}7] fl^t 

l^sl£.s.Ai, uM3j(|>i.^(900), 411. ^2. ... ^ ;«11N B-1 3.7] 2:^7ll-(902. 904. ... ^ 906)3. 

^ ^'^al ^^HJofl ojs].^ Hflo]Al^ 5ih<a*E Aj5A^«.(538)i^ £ 23 £ 27'>fl 5.^]^ 7]^^]^ ^7] ^S. ^. 
^^i542)S.^^ <U^^7]- IN4* -S-S:^ BflolAlA, ^Ell-(v , ,V2, ... ^VNB )^ 3711- 2:^«>J1. «J^( 

Nb) ^>^21 2F<a*S ^l^l-[Pi (k) ~ P^„, (k)]:^ 371* -B-i^V uflolAlA, ^Ell-(v-, .v'z, ... ^v'nb ) 

* ^-a-sl-ul, -^AV^ ^2H:* 7>A}-*H. 7V'a-€ aflolAli ^l:i.*(ul(k) ~ ^ nt(k))S.Ai 7l-Al-^(5 

34) S.^^^t^. 

«>11- ^«fl, £ 37<H1 £Al^ uflolAl^, 3l-<a*E AjA^«.(538A)iT S. 38<^ S^]^ «>ol34) a,.^(900). ;*lll. ^2, ... ^ >ll 
Nb - 1 3.7] 2:^ 711- (902. 904. ... ^ 906)* n>^^ ^icf. 
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S. 38-^ a><'l3ni^i-^(900)^ ^ ^^2} ^S.^ tillolAl^ tflEi(v ,) ;^>sfl# H7l«- ^ -^J:^ 

uflolAli ^E^(vO^>«-i S. 37ofl -S'-lV-?- (830)3. «H^i^'«-1^4. «>1 "fl. ^ll 37] 2:^71(902)^ ^^12 jl-^Dt 

(\2)^s^El Ji-S-sKx ;»iR>*]-i. ^^(X z/X i)* ^^41 -H-S.^ ^c>]x\^:, ^e1(v2)o)| ^-tvsfji. 

^^>^ ^AiX aVz/X i)# S^a^ 37l» ^ -^Jl^V miolAl^i tf) (v '2 ) S^i '^•^}-¥-(832)S -S-JLtlV aflol 
A)>; ^Ei(v2) cflAiol) -a^Al^cf. ojsj. al^§>7)l. ;«)1Nb -1 37] 3:^71(906)^ ^INb^-^^KXnb Jl 

BVNB /X,)^ ^'S^ a7)# Nb«^ -frJLtF Hl|olA]>: tf|El(vy<B ) S.-^ -S"tV^(834)S. -frJ:^ Bflo]/.!^ *a|El(v 

NB ) 'fl^'=fl "a^^i?!^. 

'•l^K ^7] ^a.l- ol^^(20, 22, ... 24) 7l;^l^(io)«^Al l^^SVfe £ 19 - 5i 38«>fl -g- ^'aofl 

Sit!- <»1* *'a ^^1 ^ 'S-^sl ^^sill- 

^ ^^5.. 'a^(NB)7> J1^£)<H SloL 2.S AlJ:(Mode)7l- ^7] ^s.s.M ^^^^1 ^Sik^Ji A^^t^. ^. 7l;^l^ofl 
'^i ^7l ^JiL7l- oi:g.^o.^ ^^=1^1 US(k^^ "] S. 2l<^ S.^]^ o]^^ ^ ^ 23<fl Sa]^ 

S. 21011 £Al^ ;^]3 ;^)^ 7-]:a-.¥.(484) ^ £ 32<H1 SA]^ ;ql5 Tjl^ ^i^J?-(732) Zl-Zl"^ JL^^ ^=r(N b) ^ 

s.s.<^ Bflo]^ 0^11- a 1 ~ a 51-^ ^l^t!:^!-. o] i^, ^ 34011 ^a]^ 71:^1^ ^ 

71 ^a. ^^■?-(542A)Sl ^71 JgJi ^J^rj-¥-(786)^ HflolAli tf|El#(v , )* ^7l J8iLS.Al :t^*l-7li4, 

-B-jLtl- BflolAli tflElS(v, -xtjB )4 i-^S)tl-(X 1 ~ Xnb )* ^71 ^JiS-Ai :i^«i|-<^ -t^^^J^V 0UT5« *«8 ;«ll2 
71-^^) ^#-¥-(540)S] ;»)]4 HflolAl^i 2:^-?-(734)^ 

"^^l* 1]^(Nb)7> 2S. :3I^5l<H AlJ:(Mode)7> ^7] ^a.S.A^ ^^S];^! ^St^c]. ;ql4 ^ ;(115 7]]^ yi\ 

^^■i-(484 ^ 732) -^r ■i-7> ols. 3,^ 2.^01] Sfltg-sl-nl "aT^CN b)7> Z<^ ^^t}^ tflo]-!-* ^^J"* S. 28oIl £ 

'^m^2^7l JgiL^^^Sl >|)3 MlI«>lAli 2:^:^(660)^ ^711 Si ^El*([10] ^rt [01]^)^ 
■a^cVol x-fl 7l]2l 7>^^1 tflEll-(wo~W3)*#^?Vt:f. o] £ 37ofl ^a]^ uflolAl^^ 4'^*^ >a^iJ^(538)^ ^ 
7flSl -B-jLtl- ullolAli ^E-]-i-(v, *A^)a!). ^ 71121 i^^^S ^J)^ >a3:«-[P, (k) ^ (k)]* <a^*><=^ ant7llSl BflolAl 
-MJl^fuKk) nt(k)]-g- ^S^^tl-cl-. 

7l^l^ol|Ai :^7] ^iL7} 0]^^0_S. ^^Sl5ic1.J7 7}^^^^. ^, WJ^(Nb)^ Jl^S] Jl S.^ AlJ:( 

Mode)7l- ^-aslTm. ^=^(Nb)7> ai:^Sl;^l ^3. S.B. Al^(Mode)7> »i^gs\7]v\, iU=^(Nb)7V J1:^S);^1 ^Ji as. 
^lJ:(Mode)7> ^Ajs)xl ^^t:1-:3l 71-^t!-'^. o] , £ 26ol| HA]^ ol-g-^^Bl- £ 27011 Sa]^ 71^1^0] ©l^g-^ 4^ 

<^m ^^(Nb)71- JL^S\o] ^7li4 a-S. 'Ms{Mode)7l- ^a^^ ^g-f, S. 26<^ S-A]^ ;ql2 JgJi ^«-^(62 

2)^ ^J-71 ^:e.S.Ai ^^(Nb) 3.^ 'M±:(Mode)# ^^sIlifljl. ;fl4 7il4^ ^^^^(620)^ 'a^CN b)^- £^ 
S.^'^S. Dlel ^:S«1-<^ ^^^t!- Efloj^^^oflAl U^(iN^) a:^ -i-ls.(Mode)oll -§-^sH «fl'3-«>^ tiloi^^ 
^JL, n<^]^<^ 7;\^^ >l|2 ia-71 ^^^(480)3. #^^4. <»1 nil. £ 27ofl HAl^ 7lJ^l^ ^7l 

^^-¥-(542)51 ^7l .^jA^«.(786)i^ «J=t^(Nb) 2-S ^5:(Mode)« ^7] :^^S.^-^ ^^SH 7l;^l^ 

^^-¥-(642)2l- <Hel]ol <;>b1]i4(536)^ -f-SIl £ 26<>)1 £a1^ o1:§.^o.s. o].i^e)- «J^(N b) ^ 2.^ 

-aJlCMode)* «>i4i!l- -S-atb BflolA]^ tf|Ei= J )^ ;g.7l jgMS-Ai ;»)]3 7>^:S1 -^#^(640)^ ^^^cf. «>1 

nfl. S. 32<^ £Al^ ;^13 7>^^] ^#-^(640)21 PdjS Til^ ^1 ^J"-^ (732) '?Jt^(N b)^- S-S^S. dIb] :i^«> 

<^ ^-l^J-tl: t]lo]^s.^oflAl 'U^r^x} IN8* -i-«B 7l;^l^ ^7l «-(542)S-^El <a^t> «J't^(Nb) £S a1 

J:(Mode)«>ll *^«1-<H sil'3-*]-^ til<»ll-* -aei^Vji. -a^^ ^ol-i-^^l ^"a-*!-^ ;^1^** ^14 tt|]o]Ai>i «jjEi 2:^^ 

(734) S. 
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'a^(NB)7V JZ:^S)<H Sl^l 2.S. ^1±(Mode)7> ^^^^ £ 26ofl £^1^ >|l2 ^^-^-C 

622)^ S. 27ofl SAl^a 7)^l^o.sYEl o]^o](536)^ ^^ -Sl^^S.-^-E^ ig^(N b) ^ S-H 

'MJ:(Mode)# ^71 JjJiiLS ^€«e^:a, >fl4 ^^^(620)^ «J4^(N b) ^ 3:^ 5LE.^.S. nlal jgjg^a Bflol 
l-l:^°fl^-l ^12 4^-¥-(622)^Ai ^7] ^==r(NB) ^ -MJlCMode)^ n^^^ efloll- 

* n^]^<^ ^12 ^ji ^^•¥■(480)^ "11, s. 27<^ a 

7]:^]^S] 7]^]^ ^7] ^^^(542)21 ^71 :=8:a (786)iT 1J^(Nb) ^ S-S. >M:£(Mode)* ^7l 

a-S^i ^^S^ ^71 jga* 71^1^ Al J: ^^Y(642)fif <i>Bim- o]^o] (536)# :£ 26011 o]:^^ 

-8-3:^ aflolAl^ aiEll-(v, -vhb ). ^^(Na) ^ -2.S -{-l^CMode)* ^7] ^^S.^^ m 7> 
f-^l ^#^(640)S. %n^t^. v^^^^. £ 32011 £^1^ ;«ll3 7l-f':*l ^#-?-(640)fi1 ;<l|5 ?n«=r ^1^^(732)^ «J^(N 
b) ^ 2:^ ^-1^^ B?lolM.s.-.o|lA^ <a^^^> IN8* <a^«- ^^(Nb) ^ -fclSlCMode)*!! -g-^«H 

«fl'3-*>^ Efl<^ll-^ -a^isf^l, Bllol^oi] m ^^o]^]^ 3i^^(734)S. ^n^r^. 

^^s., 7]^]^c^A^ 7}^^]7} -T^n^ 10 ii«^ ^-f. je 21 ^ s. 23«^ a-^i^ 01 

<^lt 7l^l^oflAi ^#Sl^ 7>f^^l7> 10<H1 2l«fl ^-9-, S. 23 £ 27*11 HflolAli 34<a^ 

S ^3^^^(538)4=T S. 37o\] S^)^ aflolAl^ iil-<a*S ^S^<^ ^(538A)S ^a]^ ^ o^ji, 71^1^ ^7l :i^J?-(54 
2)S1 ^71 ^Ji A!jA^a.(786)it -a-a^ «flolAl>, J ) o. ^a,^^^^-] ;^l2 m 7}^^] ^#-?-(54 

0 640)^ •i'^tF^. o] £ 32<>fl S.^]^ £^ >f|3 7Vf'^l ^#-^(540 JE^r 640)31 ;*ll4 «illolAl>ii 2l 
^^(734)^ <a^^^^> IN9# -i-Sfl 71^1^ ^7] «.(542)S.^El <a^^ iJHoI^I^ «>Ie11-(v , ) 

* ol-8-sW T^^^ 10o)l^ifif ^ol 7>^^1#^ ^^cl-. 

<=11# 7l7il^o)lAi ^#5)^ 7}^^]7} llo)l o^«D s. 23 £ 27011 «fl<^lAl>. 

^5-^,^^(538)^ S. 37<^ £Al^ BflolAl>, sj-^^H -^^^^-^-CSSSA) ^ S. SSofl S^]^ s\S.9 3.^ ^i^^^. 
^, S. 3B<^ S.Al€ H>oli41^-¥-(900), ^1 ~ B - 1 H7l 2:^7ll-(902 ~ 906)<fl -frjL^ BflolAl-i: ^Ei#( 
VI -vtjB )^ 3.7]7\ 2i^S\m, S. 37(^ HflolAl^i 2l-'a*S ^S'a^(538A)2l -g^-tl-Jf 1- (830, 832,... ^ 834) 

^ 37)1- -fi-jLtl UllOlAl^, ^El»(v\ ~vf,B )* -frJLt!- «fl^>lAl^ ^El#(vi -Vt^B ) "fl^"^ ^ ^T^. 

<>1 "fl, 7l;^l^ ^7l Jgji ^^-^(542)si ^7] ^ji A5A^«.(786)i^ -a-att Hll<^lAl>i ^El§(v , )^ itl" (X 

1 - Xant )^ "S-^l ^.a^A^ ^13 7>^^1 ^#-¥-(540 £^ 640) S. #^^t:f. ©1 ifl, £ 32oll SA]^ ;ql2 a 
^ ^13 71-f'^l ^#^(540 640)21 X114 B]lolA]>i ajEi 2:^.^(734)i- 'a^^;^V IN9« 7l:=^l^ ^7l :a 

^■¥-(542)^-¥-El <a^t!- -S-Jl^ «llolA]i^i tflE^l-(v, ) ^ :iI-B-S)t#(X , ~ X^nt )^ <^l-8-*M T^^^ ll<^AiS]. 

^•^2) 3131- 



*<9t}- '^<»lAl>. SllEl-i-^ A>^*><^ «H5^ol (326)21 ^BSi4*:?>ofl #^«>^ ^^Slfofl i^Oe ^il^ 

* 2iai^Al7l^5. ^Eim o^eflol(326)<Hl •a-Efli47> ofl£ o]^^^ o]^ ^s.7} ^7>^o|l nl-^ ^^1- 

^rtAi^ ^ oi^s-^oflAi ^^sife Aij: cfl ^^Hi# ^^^sMl ^ ^fl^si ^7l ^ ia-71 ^A^-i-^ 
ah 2:^Ai ^gjii- ?i|$Ai7is.s cfl«^#^ A>.g.«l.c.i ^-a^ cfl^s-ofl ^}^7\^ ^-g-^ ^ 

cfoliHAlEl Ju^fi]- ajinj 3l3!H- Sfl-i ^A^o)] oj.^ol ^tfl^Al^ ^ o;i^, *V^_ ^7] ^^li?} ol.g.^oflAl ^^51^1 ^ 

^ 7l;^l^ollA^ ;f 4- ol^g.^^ 4i^^a1^ ^ o;ij7 o].f.^o^ ^^ ^^.g. o;io.d^, 71^1^ o]^^ 



(57) ^^21 
^^«c|- 1. 
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^\S.s. ^7) 7]p-]^^s. ^^s>fe ol-f-^: ^ 

'S-71 >MJ:l- ==r^«l-Jl, T^-tlt!" ^7l ^IIS -tlsS^E^ -^71 ^71 ^ ^7] ^7] :^S.^S.^B\ 7}^ 

iifl^ 7H}-«1-ai. 7H!-€ ^^1-^ ^7) o>Eim <H^1<^1» -i-^fl ^7l oi^^o.^ ^^s>fe 7l;^l^^ ^ 

<iVnx^ <>]^o]^ S.^^^ o]^ 

2. 

'S-71 7l^l^0.s.:9.El '^^t}3L, ^7l S^i^^ ^^*Val. •^^^ 'S-71 

>S-7l o.s.:¥-El BflolAli ^Ei-f^^l. ji^g^^^ >a^^«>al, -^7] ^o]X\^^ ^S.^ ^^%Si\ ^ 

91 ^71 ;Nl't>*^al, -a-i^ ^7l HflolAliii ^E^* ^ >ij7l >^7l :5h7l ^JiS^I #^*>^ 

<*1*^ ^71 ^Ji 1^-^; 

^^5)^ -^S.^ ^7] HflolAl^i ^Ell-Si olti|>itS ^el zi- Bfloll-g- ^7] 'IJ^^S n] e) :i:asH ^"l 

^i}jL. ^71 ci^^ ^71 «.5.«.Ei o^^^ ^7] Hj^-ofl -i-ia-svo^ ^A'^ii-'H] ^-i^^ ^i^*^ 

^71 ;^1^-?-s.-?-El #^slfe ^71 -R-jit!- ^7] HflojAii 7>#^l «|e1i-^ ^*>ji. ^ 

71 7>f'^l ^Ell:4 ^7l ^^^3] s>Sj= S-A^^ o]^s>o^ ajtfl ^Al ^l*S>fe ^71 ^M^sVo^ -^7] ^7] 

-^71 ^7] « >8-7l 13:71 ^^-i-* '^■71 9m ^\s.s. ^^sj-fe oi^g.^ T^«l«l-i. 

'*7l 7l-^;Sl ^7] ^51^^71 «flolA]A; a]ElS|->S-7l ;^1==M-Sl 2:^^^. i^SlJl, -^71 ^7l ^m^:^^] 

n^n^ ^71 7>f^^i ^^^^7] ^^7i)si 7>f'Ai#<?i s.;^ o.^ ovt^q. o^eiioi* a^^Vfe- -i-^i ^^i. 

3. 

^2 ^ofl 5a<H^i. ^7] o]^^^ 

^7l ;^]^ ^:^^s.^^ ;N14^«^ as. ^:£ofl ^-g-«H ^^^^^ #^si-fe -d'^^* ci ^his>ji. 



^7] o]^^ ;g-7i ti ^jl^v ^7] uH^lAi^^ ^Eii-si i-fEl-^^ ^7] ss. ^15:1- ^71 n^^^ 

#^d^s-¥-El ^7] ^7l ^.afe -S-71 as ^ijii- s.^t}ji, >S-7l ;n1^ ^^^^ffe ^7) zl- efloU-^ 

^7l «J^^ ^ 'S-71 3:^ nlBl ^:^*>e^ ;H^«l-al. ^7] ^7] ^Ji ^7] ;«fll # 
» 5L^*>fe '^l-S- -i->>1 ^^1. 
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^ -i-lS: ^€-¥-^ #^«>fe ";>t11v+ <Hi^o]§ i^sVfe ^n. 

5. 

^14 *<H1 5a<H'M, -S-^l oi:g.^ ^^^^ 

^7] o]^^ <Q^^ ^7] i5U«>jl. S.^^ ^3^9 «»l-f-^ ^7] S. 

^7] <a^^ ^7] ^tL9 ^3:4^ #^e>^ o]^^ ^Ji S"? 

-¥-; ^ 

'S-^l o]^^ iD^a^J^E^ oj^^V A^7l c.]^^ >a-7] i^g^-^^E^ oj^^ 

c^zflol* S.^^^ o]^ :^^], 

^14 sl-H^^i, ^7l 7)^1^^ 

^71 ^Bim- tHeilol^ =-Al^ ^7] ^±S.^B\ -^71 ^71 ^ ^7l ^7] ^^Ir-i- ^^S>J1, ^7] ^7] 

^ ^7] ia7l ^iLl-^:^El ^7] ^^71131 7>f^^l«^ ^#«>al, '^l'^ ^7] ^^7l|Sl 7>^Al:i-^ #^«>fe ^ 7}^ 

#e1 ni-^^^Vji, ^7l cl-^^t!: #^«>^ 

'S-^l -g^-a-^S-^-E-l <a^^ ^7l ■S'A]:^ ^2j.§<Hl ^7l 7>A1.SJ.J7, 7>A>^ ^^^-l-^ #^«>fe 7> 

^71 7>A>-¥-<HlAi 7>A):^ ^^l-l-^ ^7l <iVE)]u}. c^ellol* ^sj) ^7] ol^^o.^ ^^-^S «>fe tb^BM- <H 

^T^^ 7. 

^3 Sa«H'^l 01^^ ^7l :^JiL ^S^f}^^ 

^7] ^1)^51 51-^ ^A^ 0.^-?-El >a-7] Jl-B- ^A|iS* -f-Sl) >S-7l HflolAl^i ^7] Jl-B-iit*^ ^S^,^«>fe Jl-S- ^-4^ 



8. 
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^ ol5!fl<»l* S.%n^ o]^ ^^1. 
9. 

-3-71 ^flViSl Sf^ 1^71 Al^ :g-*AV Tfl-S*}^ «|-^ ^71 ^^A> 

Al^g. ^^AV ^1, >a-7l Til^ A-l^:^S.^El <a^?}r >8-7l Tfl^* ^ -^S.^ ^7] yS[]o]X\^:: ^^^^ 

^<»1 o]-%-^^ ^71 7ltflS]t*(ESl- ^ EF*^ )^ Tfl-JJ^Vfe 7ltJlSl Til-tb^; ^ 

E'=E[».'r;[wJ /=E|fXwJ 

[«»?7lAl,RpL ST ^ ^7] ia-71 Al^ :g-^A> SJ)^^ q-El-tfl Jl, ".-IW. (o^^l^l.v,^ -R-Jl^ ^7) ifllolAli 

# i4El-iflJI, ^7l -?l^Ail- 14^1-^51, Nb^ ai*(b)^ ^7l Tfl^ -a^^ 

Til^*^ ^^ S-S-oflAi ^^^^ ^1^*^ i4e}hBi4.). "'S*''' (<^7lA^. a,« (b)^ >S-7l Til^ 

El «a^^ Til^l-'f' ^7> o]^ aS-OflAl Tll^-i-^ M-E}-\ncl-.).w3"^W3Sl v+EfvflJU.We 

sV^ ^EflM- ^511 oil- o)* ^^1. 

^T^^ 10. 

^71 ^11^21 31-^ ^A^ ^71 01:^^21 ^^iz^-i-^ Tii-a-^fe ^1^14 Tii-a-?-; ^ 

^HlsVfe ^-i- s>fe -jVEflq- oieiic]» ithe>^ o]^ p^^], 

11. 

^18 ^J-^l ^olAi, ^7] ;Hll a-S Al :£ 'S^^-^fe 

^7l ^fl^Sl ^A^ 0.s.:¥-El ^71 ol^^al ^pi\^9S\ B)^ ^a»^ 7ilA»-«>^ ^£ ;flA}-^; ^ 

12. 

^12 *J-oil si<H^i, ^71 m ^7] ^^^fe 
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^7) :^]^ ;^^^s.^B] ^71 ^1^1-* -B-JlI!}- ^7] BflolAlii 2:^«>jl. 3i^^ 

^7l ;Hll MflolAi^i aqei <g^%^ -^^71 7>^^1 ^Ell- Zi-Z^^l- ^7l 511^2^ ^A^^ *^*>J1. ^-M-^ 

^(nonn)2] ^«:>o^ <^a1 o.^.^^ t-^Sffe ^ 

^7l ;^1AV«.^^E^ <y^^ ^7] ^Al ^^s.^ 7].>a. ^ ^71 2^ Cfl ^-{0 ^^^S^i ^Jl, -5^-71 ^cfl ^ 

-M ^Nl-tt* "J ^71 7>^:S1 ^El» na Af-g-^ .y^7l Tjl^-f-o] ^^1^}- >5}7l -y^i* ^7) 1^7] JgjiS. 

'"•i t-^^v^ ^tfl ^amfe ^^^s. o>^ui- oisfloi* -i-M ^j-^i. 

13. 

m SX^^"]. ^7] 1^71 ;ajiL 

^7] oJ^sh .^j:^ .^.71 ^o]^.]^:, ^^]^% ^^^3., ^^H-* ^ 

^7] »H)olA]i tfiE] -S-?! 7Vf^A] ^7] ^^si] ^A^^ •S'-t^s^:^l, 

^7l ^>tl ;^1A|.«.^«.E^ <a^t!- ^71 =^A1 ^^s.^ 7>^ ^ Si;^ '^-71 ^ cfl O.S.Ai >y-7l ^cfl 4^ 

-a ^^-i- °fl >^>-8-€ ^7] 71-^^1 A>^4g .8-71 ;fl^»ol ^^1^ ^71 ^^-71 ^7] ^S.S. 

# i^«>fe «1-S- -S-^ ^^1. 

^T^-^ 14. 

^-iltt -^-71 Al:^5.-¥-El >S-7l ^7] ^ ^7) ^JiL#^ #«*>ul. ^^Jfl ^7] ^7] ^ -^7] ^7] ^S.^^ # 

-8-J:^v^7l tjaoiAii ?n^§^ ^71 ^el tfloi-i-s-^ ^^^s. v]b\ :t^«H 

:^^^S>J7, >3-7l ^71 Jga-ofl ^7l ^^ofl ^^*H ^ol-i-o11>^i ^7l ^1-7] igjiofl -g-^^H ^At^S* 4- 

-^71 ;H12 ^1=^^ ^-l^J-^-S-^-E-l ^^t!r 751=7^-1-* «>l-8-«l-<^ -^-71 ^71 ^^ofl -frjLt!- ^7] mlolAjiii tf^E^s. 

* 'S-71 ^^7fl2l 7>^Al-i-S.Ai >a-7l 'S'^Jf^ *^«>fe ;*ll2 «B<slAlA, ^H] 
^^^S. Sl-^ -JtBim- <HS1|«1» i£^«1-^ O]^ .i-Al 

^T^-^ 15. 

^114 «J-<H1 ^olA^, >a.7l :^]2 :^]^ 3E:^« -8-3l^ ^7] ^^^^ ^fl-'r*^ ^7] ^e) 

^ -^-71 ^ >a-7l 2:^ S-^^.S. nlsj ^^^Sl-Jl. ^7l ^7l ^iL<^ ^7) 

^ -lj-71 as Ai^ofl ^^t}<^ Ai^^ EfloH-oflAi ^7) -a?) ^a.ofl -g-^eH ;^l==r-i-* ^'t'SV^ ^^.^s. t}^ 

'H^^ «H2fl«»l» i^«>^ o]^ 
^^^J- 16. 
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^14 *M Slo]^^. ;*112 all<il^l=t ^^^^ ^7] >ll2 <a^t!- ^^^^ ^7] ^J-7l ^^ofl 

Jl-fl-St-l-* <^l-g-Sl-<»i ^7] ^71 ^Jiofl ^7] BflolAl^: ^^l"^ -I}-?! 

^T^iJ- 17. 

^115 *J-ofl Slo1-*i. 'a-71 ;H12 all<il>^l:i 3:^^^ ^7] ^ :^]^ t^^^S.^^ n^^^- ^7] ^7] :^JLofl 

S.^^ ^7] ja-o-^s.^ Ol^^l-o^ ^7] ^7] JE^^ ^7] HflolAli ^Ell-i- ^^«>J1. 2:^^ ^7] 

^^71121 71-^^mS.Ai -^7) ^^-^^ #^*>fe ^^^^ *>fe ^EfluJ. <H5Hlol^ i^Sl-^ O]^ J^^ ^J.^). 

^^1}- 18. 

^12 ^ofl SU'^l-'-i, -3-71 7^^^<^ 2:^ aS-ofl ^'g-^l-fe EfloH-ol s.;^ «].^ 

tVt|lu|. oliflo]^. i^*).^ o].^ .^^1 ^^1. 

19. 

^12 $Xo\^t -^7] :^-l^-¥-<^] 7.^^^^ no]^-S: ^7} o]^■ aj^ofl sii'g-s>^ ^^^s. 

t>^M- <HbI1<»1« <^1* ^J-^l. 

20. 

^no]* 7]^]^ ^ o]*^^ cl^ ■W-'M ^:»lollAl ^«8£|fe oVbJu}. olefloll- o]^ ^ 

(a) ^7] 7]^]^^s.^B\ ^.=1^^ ^:£s.^El >s-7l -a-Eflu).^ ^sfl^sj s].^ s.A^^ ^^e>:ii, >S^7l «><8: ^^y.s.s. 

(b) ^71 ^^S>al, ^7] ^fl^ Al:£S.«.E] ^7l ^ >^7l ^7l ^^7fl2l 

^-a^S ^11^ -iJ^^* 7>A>«>ji, 7}A}:€ 1^1-* ^71 oVEflq- o^e^loii- .f-sfl >a-7l ^l^^O-S. ^d^«>^ 

^Ml«>fe ^-i- ^^^S. O]^ HJ.^. 

^^^21. 

^120 ^<H] ^7] (a) la-;^!^ 

(al) >5J-7l 7l:^1^^5.^El ^li^ ^^-tiSl-Jl. >S-7] ?>e1|i+^ iSfl^Sl ^-^^ ^^S]-^ 

(a2) ^7] isfli^Sl o.s.«.El M(|olAl:i Jl-a-?]t-i-^ -S^d^l-al. ^7] ^^^^ -^S.^ 

21 ^71 al-S-5l:-i-S.-¥-El 7il>a-SFal. -B-Sl^ ^7] hI|o1a1>. ^ >^7l ^7l ^7] ^JiS-^i 

(a3) >8-7l 1^=^-^^ Ol2l 3i^Hlfe -B-JLtb -^71 HllolAli ^E^■i•2^ ^7] ^7l tl^^^^^S ^^1 ?J 

^^8-71 Ol^^ofl tfl«>ll"i-^'>1|^-1 ^7] Hj^ofl ^fl'S-slfe Ell<*11-l-°fl Til^^ -^Jl?> ^7] HflolAl:i ^ 

^Vf'^l «|E11- ^7] ^ll^S) s>*j: ^A^^ ^Cfl iJi^l: ^71 ^7l 
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(a4) ^7] ^ ^71 ^7] jgji-i-^ ^7] 9m 'i\±S. ^^t\^ i^Tfl* T^al«l-Jl. 

'S-^l 7}^^ tf|Elfe >y-7l -frJL^ ^71 Bl|«»lAli tfjEli^. -S-71 ^'^^^ JLI^Slal. ^7] ia-7l ^^^:^<^ 

Sll'a-^fe '9-71 7>-^;Sl ^El^ ^7l 4^7flSl 7>f'^l*ol o.^. o>bDv| <He||olS o]^ 



^7] (a3) ^7l a]^^ ^ >S-7l 2:^ 3.^*§.S. a) a) ^;^5lc^ 2:^Elfe -B-Jl?^ -^7] n^]^]^ ^^^2] ^7] 

Eflo|l-l:CH] 7^:^^ :^]^^, -frju^ ^7) tfllclAl^^, ^7] 7W^] ^El-i- ^ >S-7l S.^^^ 



23. 

;Hl2i a^T ;^122 9X^^^. ^7] (a2) ^Tllfe -^7] :a-S-S)t*-a: >a-7l ^7] iL^fl i^slfe ^^^s. 
^Eim- oliflo]^ i^«>fe .g-ig. 

24. 

^123 ^ofl Sa<H>^l ^71 (b) 

(bi) ^7) <imM <Hefl"^l* -i-sil 4^^^ ^7) ifl^ >a-7l ^71 ^ ^71 ^7] ^s.^^ ^ 

71 ^71 ^ >S-7l ^71 ^7] ^^7flSl 7>^Al-i.^ ^-^^Vfe 'ftTil; 

(b2) «-el ^^^^ 'S-71 (bi) ^ ^7] 4^7Bfil 7}^^]^^!^ -^^^^ S+ 

(b3) ^71 ^^7)151 7l-f'^l-i-3q- -^^y^ ^s^f-ofl ^7l ^fl^ ^J:** 7l-i>«Vfe ^7j)» ^a]«VJi, 

^71 (b3) ^7?1<H]^-1 7>'tV^ ^3^1-^ >a-7l t>^^ 'S-71 oi:§.^o.s. ;a4^5|^ #^AS. SVfe ?>Ej| 

14 olefl^m s«-«Vfe «>l-i- -i-^ 'S-'S. 

^T^^ 25. 

^122 ^ofl Xlol^i, ^3-71 (a2) 

(a21) -8-71 ^.a^ ^7] ji^ ^^^^ ^y] tSio]A.]^ ^^^^ ^y] ji^:^^^ ^S^^t}^ ^ 

(a22) ^3l-e>fe -8-71 Jl-B-ai-Sl =r» ?1-^^S}<^ ^71 «J-M- ?S>:51, ^7l (a21) ^TfloflA^ ^S^A^ ^ 

71 mlolAl>i ^Ej-i-^oflAi >8-7l o>^Sl ^7l HflolAli ^El-i-^ ^«i5>fe ^7il» ^HlSl-fe ^^-^ ^^^S. 

?>^^ oleflol* 3E.^«1-^ o]^ ig-^. 
26. 
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^125 ^ofl 9Xo]^^. ^71 (a2) 

(a23) -5^71 ^11^21 ol-8-«1-<^ -8-71 a= ^-^^^ c-l :5l* ov^q- 

<Hefl<»l* ol-^ l}^^. 

^126 ^ofl 5a<^>^i. -8-7) (a23) ^Tim 

(a231) >8-7l ig^^^l ^ >a-7l aH^iS. njel ^^^^ ^fl o] ^s.^oll Ai ^7] ^^ofl Sfl^^-SV^ tll<»1-i"i-'^ 7i) 

^71 ^B^Sl sl-^ ^^^j ^ -fi-Si^ ^7] aflolAli «llEl-i-S.-¥-El -5^-71 2:^ SLS.^S. 7lcfl5Jt*-i- Jfl-JJ-SF^ ^Tfl; 

(a232) ^^ S:^ ££.ofl tfl^ 7lifl5)tol ^7} o]^ 2.s.6|) tfltg^ 7]i^^^xi]- ^7># 1^^;^; 

(a233) ^71 S-^di] tlH^ ^7] 7lcnaol ^7] ■i-7> ols. ^.^ j2.cofl tfl^ ^7) 7lcn5itJi^ ^cfi 

-8-71 -ti^ 2:^ SL^m M-El-vflfe- >8-7l ss. >M^* ^/fl; ^ 

(a234) ^71 2:^ S^ofl cfl^ -^7] 7lcfl5l:ol ^7] ^7} o]^ acoj) cfl^ 7ltflsta.cl- ^J-cJ-Jl ^^Ss) 
?!. ^8-71 ^7> ols. a^c^ M-Ej-tfl^ >S-7l as. -MS:* >«>^;js>^ ^ul*>ui, 

^71 (a231). >8-7l (a232), '871 (a233) ^ >8-7l (a234) -871 (a21) ^ ^7] (a22) ^^il-i-:^- ^^-M 

slfe ^^^S. ^B)x+ oleflo]* S^S}-fe ol^^ Jg.^ .g-^. 

28. 

^127 *ofl 5a«>1'«=1. '*7l (a231) 

^7l ^fl^2^ 0.s.^Bl cj7l A]^ ^«.AV ;^]-i>«l-^ ^y^]; ^ 

^7l SV*^ Al^g- ^^AV >a^7l n^t}^ Uflol^S-ofl ;^l>zS. ^ O.J-^ ^^7] HflC,]Ali ^IEI** 



[<^7lAl.R0L ST ^ ^7] ^7] A]^ ^^A]- tg^^g. l^Ej-lfl Jl , E<Wt, (c^7lA-1,v,^ -H-Jl^ >8-7l ^E^ 

^€ -871 Tfl^l-f' ^7l -aej a^^ ;a^ja M-Ei-^flci-.). '-'S*^" (^y]^^, a,« (b)^ ^7i 



^T^«J- 29. 

^126 ^ofl Si<H>H. '*7l (a23) 

(a241) ^7] ^fl^Sl 5>*j: S.A^ O.^.^E-i >y-7l Ol:S.^O^ ^g^- ^;!,J. 
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(a243) -^71 :*>ol7j- ^7] ;*fl2 'S^^-t i3j.«>^ ^ o.s. ^^a^Sj^, ^7} SLS.^ H-E^vflfe 

(a244) ^7) *>ol7}- -8-71 ^2 <g7fl5t^ St-S: ^AS. ^15=1^. ^7] ^^ 2:^ 5LS.# M-Efiflfe 

-8-71 (a241). ^7l (a242). ^7] (a243) ^ ^7] (a244) ^^^^-8- ^7] (a21) ^ ^7] (a22) ^?fll^2|- *Alofl 

^* #^^s ti-Eim oiifl<»i-& i^*>fe 01* -i-^ti 

^126 $X^-^. ^7] (a23) ^Tilfe 

(a251) ^71 ^ill^S^ «1-^-#>a ^7] o]^^s] ^pi\n^Si\ b)^ lEt^il; 

(a252) ^71 ^£.1-21 ^13 <g;^l2t-i- 2:^*>fe7># ^^Sl-fe 

(a253) ^7] ^^^ko] >8-7l ;«(|3 <a?nsl:* ^sj-Sl-^ ^ o.^. ^tjfSl^, ^7] ^7} o]^ 2:^ 5LS.« v+efiflfe SLS. aIJ: 

(a254) ^7] s§^^o] ^7] :^]3 'Snik-^ 3.^t[^] ^^S. =18:^^1. ^7] -ge^ 2:^ ^Efifl^ ^J: 

^71 (a251), ^71 (a252), ^7] (a253) ^ ^^"71 (a254) ^:^]^-& ^7] (a21) ^ ^7] (a22) ^Tfl-f-sJ. ^f-Alofl ^ig 
SVfe- 'i>Ejli4 -H^lol^ i^*>fe ol* -W-^ «<f^. 

^121 ^<^1 9X^^^. ^7] (a3) 

(a3ii) ^71 >3^ofl «ll'3-*>^ ;^^»* ol-8-*M -R-Jl^ ^7] no]x\^^ ^^^^ 2:^«>o^ ^3-71 71- 

(a312) ^71 (a311) ^n'^^'] ^7] 7}^^] ^7] ^^-^ -^^^JL, ^-M-^ ^taf-f. z]- 

Zl-ofl ^(norm)Sl ^«V«^ ^^^^ ^S)-^ ^7i); ^ 

(a313) ^7] =^Al ^^-1-^ 7V^ 3. >i^7] ^tfl ;U.j7, ^71 ^cfl ^lA}-^ nfl A>-g.^ ^7] 7>^ 

^1 ^Eil: m A>^^ ^71 ^Al^v ^71 -yaiih* ^71 ^71 :l^*>fe ^Hl^y^ ;5J^ ^■ 

^^S. tl-Eiiq- «Heflol* '^1* '^'Q. 

;*il22 ^ofl Si^l-*!. ^7) (a3) 

(a321) ^7] ^ ^71 ^±0^ n^t}^ Eflol-i-l-oll ol-g-«><^ -B-Jl^ -^7] aflol^li ^El* 

* ^^^^ ^7] 7>^A1 ^S>^ ^7^; 

(a322) ^71 (a321) -S^IHaI ^7) 7>#^1 eqel* zl-z^iil- ^7) ^fl^S) sV«J= s.^^^ ^-tV^VJl. ^^-V^ ^4* ^l" 
Zi-ofl ^(norm)Sl ^^^^ ^^^^ ^«:>^ ^Tfl; ^ 
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(a323) ^^-i-^ 7}^^ # -^71 ^Cfl ^J7, >a-7l ^Cfl ^7] 7}^ 

^^S. <?>eaul. oleflois ol^ f}-^. 
^T^^ 33. 

^24 ^ofl xl'H'^i. ^71 (bi) 

(bll) ^7l ^^S.^^ ^7] ^7] ^ ^71 =1-71 ^Jil-^ ^«5>^ 

(bl2) -y-?! ^^tS. njsl ^^5lci 2:^£lfe >a-7l «flolAl>i ^71 -^"71 oj^^tS. ^ 

3L ^7] 7]x]^oW Bfl<*ll-l-^ollAi -y-71 ^7] :ajio]| ^J^d^ ^-g-^H «ll'3-*>fe Bll<>ll-^ -tl^^ 

Jl, ^7l Efloll-oflAi ^7] 1^71 ^ 1iL«>fl ««'3-«>^ Tfl^^l-* ^#«|-^ l^Tll; ^ 

(bi3) ^7] (bi2) ^;^)'>11^1 ol-§-*W 'S-71 ^71 ;a^<^ -S-JlII- ^7] mioiAii?^ ^el** 2:^ 

«>«^ -S-?! ^^7B21 7]-^^l** ^«>fe ia^7i)« ^Hl«>^ ^Vtiiq. cHi^ol* i^«>^ ig-ig. 



^133 Silol'H. ^7l (bl2) ^7l w]^«t ^ ^71 2:^ S-H-^.S Diel ^^Slo^ -n-JL^ '*7l uflol 

-^71 7^1^1-4 ^71 ^el ^Jl ^71 71:^1^0)1 i^Sl^ Eflol^^-^oflA-l ^7] ^7] ^^^ofl i 

-^7] ^-^ ^ ^7l -tlJLofl ^-g-«Vo^ ^fl'a-sVfe Bll<^ll"i- ^^^V:ii. ^7l Biioi^cflAi >y-7l ^7l :^:s.<^ 

^-g-«w ^fi'a-^i-^ ^^»* ^#«>^ ^* «m ^>^i4 oii^<*i«- itth^vfe -i-ti »s-^. 



'H133 ^J-Hl ^7] (bl3) ^71 (bl2) ^^^l-^^l ^#^V Til^l- ^ ^71 ^7] ^Si^l ^71 Jl^ik^ 

* <*l-8-*M ^7] ^71 ^^oH S.^^ -B-jLtb ^7l Bl]olA]i,«3|El-i:4 S^sM ^7] ^'^7'S^S^\ 7>^^11-* ^s>^ 



^134 ^J-^ 5Z<H^i, ^71 (bl3) ^Tfl^ ^71 (bl2) ^^l<^lAi ^1^1- « ^71 ^7] ^^d\] ^7l Jl-B-^-i- 

* ol-§-S><^ ^7) ^71 ^^o^ -B-Jl^ 'S-71 nflolAl^i tfjE-i-i-^: a^sH ^7] ^^7llSl 7V^jtl$4 ^s>^ :5J4 



^127, ;^128, ms.^^ mo ^ofl 5a«H'H, ^7l -aei at^ je.H.ofl ^^^^ -^7] tflci^g-oji s^h)^ >s-7l 7il^«-[a ,( 

b)](<^7lAi, ji- 0<i<NB - 1<^1j1, Nb^ -^71 i+Bj-iflu, bT=- -^71 tl^i^^l- i^El-ifloi ^^r^S^H 0< 

b<NB - 1 ol.Efl<4 ^o] nisi ^Slj^l^ ^4 ^^-9.^ "iVEliq- o^elloll. i^«>fe oi:g. ^^1 hJ-^. 



34. 



35. 



^T^^ 36. 



^T^^ 37. 



ai(b)={ 



1 . i=b 
0. i^h 



^T^^ 38. 
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mi. ^]28. ^]29 3l¥: ^l30 *^<^ SZ^H^l ^^1 ^7} o]^ s.c<,fl «})ig-s>^ ^^-71 Eljol^ofl i^S]^ ^7] 
[a,(b)lH7lAl, ji^ J^|S.>^i 0<i<NB-l«'lal,NB^^7l V+El-lflJil, h¥z ^7] ^^^^ 



1 . i=l 

texp(j^+j4-d(c(b).i)). 1 



[^7lAi. c(b) = gray_encoder(b.B ^ ) o] ji, bltf.) 



^21 SJ'^-^l (a3) ^;^lo|l^i ^71 n]^m<^] ^1^^ ^<»11-^ 2:^ S-S-"^ «il'3-*V^ 

^^J^S. t}^ ?VBim o^eilol^ i^efe o]:^ 

40. 

;«)121 ^o^l 5a<H^1, ^7l (a3) ^;^l<HlAi oj^s)^ .^.71 Til^M-o] Eflol^^ ^7} o]^ ij^ofl Efl 

<>ll-tl ^-i- #^^5. *>fe ^BflM- S^sVfe oW #^1 IJ-^. 

^T^^ 41. 

?>BflM- 71^1^ ^ 01*^* 01^ 5a«H>^1. 

7] 7ixi^o.s ^^n^ 01^^; ^ 

<=»^ ^'Stb ^71 ^ ^^^V -8-71 ^J:s.-?-E^ >a-7l ^7] o]^^<^ ^^7flai ^#«> 

^-8- 1-21 ^fl'i ^IJil- cff'S^-tt ^7l ^^7llfil 7>f'^l-i-4 •s-'il-^l-s. e>M-sl ^ll'i ^\ 

±^ ^7l ^7] ol-g-*>C^ ^o]X\^ ^7] ^^}^ ^^^<=>^ 7>^«>J1, 7>^^ 

^7l oVEflu}- ol5)lo]* ^sfl >a-7l oi:g.^o.^ ^^Sj-fe 7l^l^f* ^al*l-fe ^4 *>fe 'J)-Eflv+ o^eflol^ ^ 

^*>^ o]^ -W-^l ^^1. 

^9-*^ 42. 

^]4l ^<H1 al<H^i. ^7] o]^^^ >5^7l 7l;^1^o.s-¥.El ^Ji5.-?-Ei ^^tb ^7] ^7) ^a^sl- ^7] *V«j: ^A^^ 

<»l-8-«M ^7l ^7l ^Sii* 

^7l 7]:^]^^ :a;^^ ^7] ^7] ^7] ?>bI1»4 

-i-M 
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:^s.s.^ ^^^^ ^2 ^71 ^sa. ^ 

^7] ^7] ^s-i- ^7l T-fl^ ^$s>^ o]^^ ^1:5: ^hIsVji. 

^71 7112 ^71 ^jg^^HlAl "I^^iioll Sfl'a-S}^ >S-7l 7W^ ^El^ ^7l 4=^7flSl 7>^^ll-o?l 5fl'3-5>JI, ^ 

71 f)^^ ^1^ ««-¥-°flAi ^21-^ ^7l 71^1^0.^ ^*s|fe #^^S "a-tjm <Heilol» i^sffe ''1 

44. 

^42 5a<H^i, ^7] o]^^^ 

^7] 7]:^]^o_s.^^ Al^^a. ^Al5).j7, =^Al^ Alss^El ^71 ^VEfli4^ ^^ll^Sl >a-7] s-A^* Al^:?>o.^ 

^7] 7l^l^O.S-^El ^1^:g AlJ:^ ^7] ^71 4««V:ii, ^«tl ^7] ^71 ^iL 
* #^«V^ ^2 ^il 

3i^5}fe -a-:^^ BljolAii <?iaii^s. tfloll-** ^7] ^7] ^^^s. Plsl ^^«fo,^ 

^o1^ la-^ BflolAl-i, tf|Ell-^ ^71 ;«)14 7i1^ ;«1;g-.^s.-¥-El ^7] 7>f'j<l ^El** 

^71 1^71 ^iii- ^7] ^\s.s. ^s^vfe o]-^^ T^amji, 

'S-71 ;«fl2 ^7l ;^liL ^^-^«>I|Ai ^l^^iofl ^^t}^ ^7] 7)-f^^] «!lEl^ -^-7] ^^7^S] 7W^^oSi n^^JL. ^ 

^T^^45. 

;*1143 «J- ;H144 ^ofl Slo1><.i, >a-7l "3:71 ^Ji ^^Y^ 

^71 m ^7l ;(fl4 Tjl^ 7;\^^^s.^B\ <a^t!- ^8-71 c-l^sH ^8-71 ^^^-S: 2: 
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^ (norm) SI ^^c^ ^^^S.^] #^«>fe ^ 

^7) ^Al o^^^ ^^s.^ 7>^ 3. >y.7l 0.s.Ai ^Ji, ^7] a^cfl 

46. 



^71 ol-i-^o.s.-¥-Ei ^J:s-?-Ei ^7) s.^^^ ■^^^ ^7] s-A^* >a-7l ^7] 

^7) ^Bim <HiHlol# -i-SIl ^Al^ ^^S.-?-El ^7l ^71 ^Ji-l- ^^S>:i7. >a-7l 1^71 ^ -iJ-71 

71^1^ ^7l ^^-^-oflAi ^Jg^ ^71 ^71 Ol-g-*l-<^ -5^-71 ^=^^71131 7}-^jtll.^ ^#«>fe ^2 7>^^1 



*A>^ ^^n-^ t'^«^fe 

^7l SF-a^E Als<4 -^y] 71^1^ ^7l ;?}jiL ^^-^oflAi ^7] ^7] ^Ji* 0]^*^ ^7] BllflAl^i jq.<a 

*S -il^** ^5^«>fe UfloUli 5q-<g^H ^ 

^^-71 -^^^s-^n "^A>^ :asl-irofl ^7l ailoiAi^i jiI-^^e ^.i:^^.^ 7>>+«>s. 7>-tv^ ^41-^ 

^71 7]-AV-¥-oflA^ 7>Af« ^sl-l-^ ^71 cHiHloll. ^«|) ^7l oi:§.^o.s. ^3*51^ §>fe t>Bllt4 

511 oil- ol^g. 

^T^^ 47. 



^144 ^ofl Si<HAi, >8-7l 71;^!^^ 

^71 o]^^O.s«.El ^7] ^ej: ^71 ol-g-S><^ ^3-71 ^71 ^ 

JiL# 7l;^l^ ^7l 

>a-7l -LHim- oliUloll- f-Sfl ^Al«^ ^7] AlsS^Ei -^71 T&71 ^S^l- ^^§1-^, ^7l c}7l ^ ^7] 

7l:=^l^ ^7l ;g;a^6ilAi >a-7l ^7! ^SiL* oJ^^M ^7) 4'=^7flSl 7>f'^ll-^ ^#*>fe ;H]3 7]-f^^l 



^^41-* #^«>^ ^^^i 

^71 ^fl^ A]^i4 ^7l 7l;^l^ ^7] jgji >5}-7l ^7] J^iL^ ©l^^o^ ^7] UflolAl^; 3^<a 

'ilJ:!-* ^.S^^Sl-fe Ull^lAli ^l^A^a.; 
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-8-71 -g'Av^s.-^Ei >8-7i '^'^v^ ^3!^#o^| .^-71 mioiAi>i j^^^h 7>-tvsi-ai, 7}^^ ^^n-^ t-^^v 

^7l 7K1-9-011A1 7H).;a ^ >S-7| 7lytl-^ Al:^ ^«:^ofl^i ^7] ?>b1|u1- ole^o]* -8-71 o]^ 

^^S. ^^^S "il-Bim- o1i!fl<»l» i^SV^ o]^ ^^1 

me ^ ;til47 ^ofl Slo]^^. ^7] ;*1]2 7>^^1 ^1--?-^ 

^-tl^ -^7] ?fl€ ia:7l :SJi* ^7] ^7] Ji* ;«fl3 ^Ji 4^-?-: 

S^slfe^7l -^jLt!: miolAii ^EilrSj 7il^#^ ^eqi^S. ^e] Bflo]^^ Djei ;a^BH -8-71 >ll3 

<a^^ ^7l ^71 ^iLofl tSfl'g-SV^ >S-7l Tfl^l-^ #^«>^ m ^ 

^7l ^5 Til^ ;H^-¥-S.-?-E.1 <a^t}- ^71 71 ^1^?- ^7] :a^«.S«.El <U^^^7] ^7] ^iLofl ^ 

7] -S-Jltt UflolAl^ ^Ell:^ 3l^^ >a-7l ^^7flSl 7>^^ll-S.Ai ^7] -^^^S. t"^?!-^ X|4 «« 

olAl^ »ilEl ^* ^■^^S. o>E)|l4 OlBflol* Sth*>fe OW ^^1. 

49. 

^71 ^li ^^-^-oflAi >j-7l ;t7l ^Ji ^ ^71 m ^ii ^^-^-S-^e^ ^^^V ^7] ^7] ^^dfl n^^^ ^7] 

^71 ;*il4 HflolAl-ii tf)El 3,^^S. #^S>fe aJ* «m ?>tim <Heflol» S.^ty^ o]^ *>M 

^T^^ 50. 

^148 5tl<H>^i, ^71 71^1^ ^7] ^iL ^i'Jj^^ 

'8-71 ol:f.^O.S«El >^7l ^Bflul-^ Sfl^Sl >8-7l ^^^^ ^^^S}^ 7]:^]^ 511^ 

^7] 71^1^ ^^■^-'^ll'H ^8-71 ^8-^= ^^^AS.-?-El -a-^ ;3-7l ^^AV ^a^a^m ^7l 

-8-71 -^«^ ^7l Al^ ^^Al- ;g.7l ^$A> ^«-SVfe ^ 

^11^ ^Ji ^§«.^«-Ei oj^^V Aj-71 ^J-71 Al^ :§-^Al. i-fi- ^^"g* -f-*!! ^7] >8-7l ^iLl- 

^7) ^S. ^S^^^* ^Wl«>^ O-S. sfe ^>Eflul. <H5Hlol» i^*>fe o]:^ Jg-Al 

^150 ^tfl 5a<H'^i. -8^71 ^7] ^Sa. ^7l ^A^^^ .§-5(1 ^5^^tl- ^7) ^7l ^JiSl- ^7l -^Aj^ ol.g. 

^T^^ 52. 

^151 ^ofl SJ<H'<>i. -8-71 ;«fl2 as. ai±: ^^a^ «^ 
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^^1 ^71 Al^g- ^^AV ^7] Al^g- ^^AV ^^.g. 7ilA}-«>fe ^^8= ^7] A]:g- :g-^AV 

1^71 Al:g. :g.^AV i?)^. ;ia5 ^^n^ ^7] 7^^9 ^ -8-71 ^7] ^S. ^^^S.^B\ ^ 

-^71 ^71 :^tL<^ S.^^ -^JL^ 'S-71 BflolAl^i tf|E|l-^ ol-8-«^o^ 7lca?H:*(ESl- ^ )^ OMSH- ^o] ;flA}.g> 

7lcflS(: TflA]."; ^ 



[^7lA-1,R„L ST ^ ^.]^ ^^Af M-Eflfl jl, -.v^^W. (o^7lAi,v,^ -^S.^ ^7] ^o]a]^^ ^^ 



?>Blli4 <Hefloi^ S.m}^ ol* -W-M 
53. 

^]51 Sl<H^i. ^7l ;Hl2 S-S -^3: 'SA^ 

^7l ^A^^S^El ^71 ol^^Sl ^^IZl-** n^^^^ Tfl^^; ^ 

91^^ -^71 ^l^l^t^^Vfil ^>oi<z}. ;H12 -a^lst* Hlias>:a. HUa^ -^-g-sH ^7] S-e. aij:-!- *^Ss>^ ^12 «1 
^^^S -il-Eim- <Hijl|ol§ 3E.^«l.fe o]^ ^i-Al 

54. 

^51 ^ofl Xlol'^-i. ^7l ;*il2 as. ^is: >flA^«.^ 

^7) 2):^ ^:E-i-3l ;^13 HlH5>Jl. ^^<^ ^-i-SM ^7] SE. Alj^^f. ^^55)-^ 7k\]3 V]3S.^ 

^ T^Hl*>fe ^-i- ^^^^S. ol?Hlo)^ o]^ *Al 

^ T^i)- 55. 

^51 ^«>fl Sl<^Ai. >s-7i ;«ii2 an ^M^^ 

^7] Ji-S-Sl:-!-^ ^7l ^71 ^ii '^jA^.^oflAi ^7] Ji-S- ^^"S^ -i-SH -8-71 ^7) Ai^g- ^^A> «g^s.-?-Ei ^S^is\ 
^7l >3-7l 5§ iLofl s.^s\^ ev^ oiisnoi^ s.^t}^ o]^ jg.^ 

^•=F-«J- 56. 
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>I146 * mi 5a<H>H. ^71 HflolAl>i /^S^^^fe 

-Jl-Bim <Hellol» ol-i- ^^1. 

57. 

;<fl46 ^ mi Si<HAi, >3-7l HflolA]^ st^-a^S ^S^c^^fe 

2:^^ 3.7]^ tk^ ^7] -B-a^ M]]o)Ai>i aiel-i-^ -^-M-S ^sf-l-* 7l-Ai.s].j7, 7}^^ ^^[m: ^7] 

^T^^ 58. 

oVEflu). o^Bflol^ 7]^]^ ^ <*1^^* ol-S- ^i^<^ 91^^. 

(a) -8-71 7l;^1^0.S.«.El -tl^S-^El ^71 o>Ellu|.^ ^B^SI SJ-^ ^A^^ ■^^«>J1. ^7] t}*^^ ^-^^^S. 

^ ^71 7l;^1^6.^ S 



^. ^^24 ^71 ^j-71 ol-8-«><^ ^tb ullolA]^; 3^<a*S ^71 -^AV^ ^^S"^ zl-^l" 7>-t]-*>Jl, 7}^^ 



59. 

>^158 *9-<^ Si<HAi. -8-71 (a) ^Tim 7]^]^o_s.^^ ^S^-f-El ^^It ^7] ^7] ^SiL^^f -^7] §1-11= -^^.^ 
# Ol-g-*M ^7l 1^71 J^^l- ;gJ9«>J7. 

^7l (b) ^^tb ^7l ^7] ^^-l- -^>a ^IS^ ^71 ci:g.^o.^ ^^Sl-^ «>fe '?>Bfli+ 

<H5ill<*l-» i«-«>fe ol-S- "S-^. 
^158 Sa-H'H. ^5^71 (a) 

(al) ^7] 7l^l^o.S-?-El ^^*>J1, ^:£^^Bi >8-7l "LVBllul-ig ^fl^Sl ^7] ^^^^ A^^:^} 

(a2) S^s)^ HflolAl^^ tflEl#o^ Tfl^l-* ^^I^^S. Djel tfloH-oflAl Til^-l-^ 

la-^ «S|IolAl>h «llEl-i-^ 7W^] ^Ell-* ^«Vj1, -5J-71 7>f';Sl i<l|^^ ^71 -^A^^ 

^ifl 4^-11 ^7l ?l^Ai-i- ^^«1-a^ .8-71 1^71 ^ 



- 44 - 



« v#., '^2002-0089094 



(a3) ^iL» ^71 ^\SLS. ^^^^ 13:7(11: ^al«>:a. 

^71 (32) "J^^^fl *fl^*Vfe ^^^^ "^^l -^"'^ 7>^^1#^ *fl'^*>:a, '»7l (a3) ^ 

;«959 sa^l^H, ^71 (a) ^Tflfe 

O.S. ^^sVoi ^7l =9-71 ^iL» ^««>^ ^Tfl: 

fa2^ 2:^51^ -S-Stb «11<^lAli ^E1*S1 7fl^*l- ^J^^^S oll-*^<Hl ^1 ^7l (al) ^^1 

71 ^71 5^^* ^sV^ ^^1: ^ 

(a3) '3-71 ^7l ^JiL» ^71 -M^S. ^«:S>fe T^al*>:^. 

^71 (a2) ^^*>^ 7>^^1 -^^1 -"'^'fl^ 7W^]%<^ ^71 (a3) 

^oflAi ^71 71^1^0 s. «Vfe 'J-Hfl'^- ^''^l^l* i^*>^ ""1* 

;H160 * ^161 ^cj-Hl 5a<H^i. ^71 (a2) ^^Ife 

(a21) ^7l ol^SV<^ ^71 nm-^ S^«><H ^71 7Vf^Al ^Bl#^ ^AV. 

(a22) ^71 (a21) ^^'^^^ ^7l 7>^^1 1*1^1* ^z\^ ^7l *V*^ ^^.^-i: *tV«>31. ^^<^ ^(norm)fi1 

(a23) ^7] 7>;^ ^ iJt^ ^71 ^cll ^^^s.^.^ >^71 ^tfl ^d^* Tfl^V^ nfl aR-^J^ 

«Vfe -^Vtim- ol2ll<^ll- i«-«Vfe *'o^'a. 

^160 Si^^i. ^71 (b) ^Tilfe 

(bl) >*7l o]^^os.^^ ^.^^ ^d^S.^^ ^7] ^^.J* #^S>i. ^^i-i o]^^}c^ ^7] ^ 

71 ^il: ^^1; 

(b2) ^71 9^]^ o]^]o]% ^71 >dXS.^El ^71 ^71 ^iL« ^^«VJ1. ^71 ta7l ^il ?J 

^71 (bl) ^m^^ ^71 ^7l ^7] ^^7^si\ 7H';S;l-i-* ^#«>^ ^3:711; 

(b3) ^-8- S-Bl ^fl^ t^^ii^^^ ^A: 

(b4) ^71 (b3) 'STllollAi cVf^^^ >*7l (b2) ^71 ^^7flSl 7}^^]*^ *^>«>fe «^ 
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(b6) ^7] (b4) la^Jl^ll^H '^r'^>« ^3H-o|| ^71 H||olA]>i Al:^^^ 7Hl-«>^ T^Tfl^ 

-^•71 (b6) ^7il<>ll>«i 7HVja ^7l ^>^i+ «H^e.H j^y] ol^f-^o.^. ^^^sl^ ^-^ ^^^S. tl^B 

^ olefloli- i^s>^ oi:s. ig-tg. 

64. 

^161 ^o]^^. ^71 (b) 

7l ^iL« ^^sm 'aTfl; 

(b2) -^^71 <?Ve11i4 -Hiiflol-l- -f-Sil ^7l >tl:£S.-¥-Ei ^7] ^7] ^^M: ^««>al. ^71 1^71 ^Ji ^ 

^7) (bl) '*7l ^7l 5S)Ji» ol-g-Sl-o^ >S-7l 4^7l|Sl 7>^:Sl-i-* l^^fl; 

(b3) ?!* ^fl^ cf^^^fe la^;^: 

(b4) ^7] (b3) ^TiH^i ^7l ^^7l)a1 7>f'^ll-3}. Z^•Z^■ ^>a-5>fe ^y^; 

(b5) ^7l 3lF<a*H ^11^ -HSLS}- ^7] 7lxl^ :^JiL ;i53^ >3-7l ^il* ol-g-SV'H ^7l H|lolAl:i 

3^'a*H -tis^* ^s^^t}^ ^i-Tii; 

(b6) -^71 (b4) ^A].^ ^laj-^ofl >y-7l BflOlAlji; .MJ:!-^ 7>-tVS>-fe T^T^; ^ 

(b7) -^7] (bl) ^;^HAi ^7] ^7l -^-^ ^IJiS ^7^]% ^«lSVal, 

(b6) ^;Nl<HlAi 7>AV^ ^3lH- ^ (b7) cf;^]oflA^ ^3)-^ .^-71 ^>Bil 1+ Ol ^1 "^ll- -f-«il ^7) ^l^^O.^ 

^^1-2.3. sfe ^Eflq- olefloi^ i-g-sl-fe o]^ 

^T^^ 65. 

^63 ^7l (b2) 

(b21) >ij-7l ^^^-¥-61 ^7l 1^7) ^^^^ ^Til; ?J 

(b22) ab^si^ ^71 -S-jLth Hilol^1=ii tflEii-si ^lai^i^s. ^el ^ji ^Ibi Bfloi^^^oflAi ^^7] ^ 

71 ;?jjiLofl «j).3-s>fe ^#«>fe ^711: ^ 

(b23) ^71 7)1^-1-2^ 'S-71 (bl) ^tTfloilAi ^71 ^71 ^^J^* <^1-8-*V'^ ^7] ^^7B2l 7>^^1»* ^«:>^ 

'aTj)* i^Hisv^ -^^ o.^ t>Eim oi2ii<*i# i#«>fe oi-f- 'S-^. 

66. 

^164 ^<:fl SiolAi, ^7] (b2) 

(b21) ^7] -H^S.^^ ^7] ^7] ^JiL# ^^t^^ ^Til; ^ 
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(b22) 2:^s]fe ^^71 -B-i^ «l]olAl>: ^E^1■S^ ?l^:itS. ^JL ^7] ^^7] ^S-^S. n] e) Eflo] 

l"i:f'<^^-l ^7) '^71 ^il ^ >i^7l (bl) ^?lH^i :a^^ -^71 ^7] ^iLofl n^t\^ "S;:!); 5J 

(b23) ^7] ^14=1-4 ^7l (bl) ^7fl<^A^ >S-7l ^J-71 ^iL«- o1-8-«H 'S-71 ^^7|la) 7>^5fcl-i-i- =f-^^ 

^7)1» ^^^S t}^ <?VEfli4 ola^lol* i^sVfe o]^ ^^1 

67. 

;fl65 * ;*1166 sa^H'^i, 'S-71 (bl) ^Tilfe 

(bii) ^7] o):s.^o.^«.Ei 'S-71 ?VEim^ itj^oj >^7i ^^^^ #^«v^ ^n-. 

(bl2) ^71 (bU) 'a^;^oJ|Ai ^71 ^tg: ^>a^S.-¥-El ^71 Al:g. ^^aV A^^^^Vfe ^Tfl; 

(bl3) ^71 ^71 ^§A> e].^ ^^AV ^ 

(bl4) ^7) (bl3) ^TlloflA^ ^^^g ^71 ^71 Al^ ^^A> -^7] ^J-71 ^Jil- jJ-ff -g-^^^ ^«fl A^j 

^T^^ 68. 

^167 ^<H| $lo]'^^. ^7] (bl4) i&^ilfe 

(bl41) -^7] JOL-B- ^'i^'S^ -i-*!! 'S^.^^ ^7l ^7l ^7l -^S^ S-A^^ o1.8-«>«=^ -{-Ij^^ ^S^^^Vfe ^n^: 

•7-Hl«>^ ?SJ^ ■^^.S-.S. <jV^i-|- <Heil<^l«- o]^ ^Ai Hj-^. 

^T^^ 69. 

^168 9X<^^^. ^7] (bl41) ^y^]^ 

^7l 7i}o]7} ^TflSitJiLnl- ^^7>1- ^S-^a-^l-fe ^y^; 

^7] ^}o]7} ^7] ^;41?Jb2il^ ^-8: ^.^5. ^ia-E|^, -ti«» 2:^ JE.S.» ^B}-vfl^ >S-7l JIS. ^SL^ ^S^^^^ ^Tj) 

'8-71 ;*>oi7]- ^71 >il4 "gTil^JrJii:!- ^^1 Si-^ ^ o.^ ^la-JS)^, ^71 -1-71- ols. q-El-iflfe >a-7l 2.H J:» 

^7l Jl-S-St*-^ ^7) (bl4) ^TiloflAi ^7l >a-7l ^J-71 A]^ ^^A}. -^^^^Sjcl ^ 

7l ^7l ^jjlofl it^sj^ ;5j.g. ^^o_s. oliflo]^ a^SFfe .g-Ai ig-ig. 

^T^^ 70. 

;^163 * ;«fl64 ^ofl jtio^A^, ^7] (b5) 

*'^V« ^4** 7>AVs].j7. 71-A).^ ^7) uflolAiih ^asi-l-SA-i :i^s>ji, ^7] (b6) ^}-7fl5. ^<8«> 

^ ^* t>EllM- cHeiion i^e>^ o):^ ^Ai H^^. 
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^T^^ 71. 

;^63 * ^64 ^ofl saol'H, (b5) 

J:*^ 3711- 'S-^l -S-JLt!- ^ol>«>li ^Eii-^ •S'-tl-ti-:n.. ^a>^ 7>-tV*]-:a. 7}^^ -^71 

•^l* -S-^ IJ-^. 
72. 

* >«fl4i ^ofl 5a<H^i, ^7] n^-f^^-^fe 

'S-71 ^-8- ^11^ Aij:<4 -g^-a-si-Ji, '^^'^V€ ^sf* >^7l ci-f'^^ ^^q-s^H ^ 

^71 # ^^.^s s>fe "il-BflM- <He«'^l» 5.^5>^ Ji-Ai ^^1. 

73. 

>n20 * ;^158 Siol-^i, ^7] 4^3^^ ^2).^ ^71 ^-8- #el a) J:<4 ^-n j^]^/^,^^^ -s'-tl-^ 
^^•a ^* #^-2-5. «>fe -a-Eflq- <H^ol# i^«>^ '^W ij-'a. 

^n^^ 74. 

^11 ^ £^ ;*(|4l 5ao1>«i, ^71 ci-^^Jf ^ ' 

'^V-S-^V^S tj-^ -^7] ^.-^ SB) Al^# A] cff'^^Vji. zi ;i5!i-# ^7] t^^^ #^*|^^ A] 

^T^^ 75. 

;^120 ^ ^158 *J-<H1 sl'H'H, -^^7] t[^^^ ^3t^^ Ai-g-xV'is. cf^ >8-7l ^-8- #el itfl^ ^sl- a] t^-^^^ 
76. 

«j- mi 5a«H^i. ^7i iii-<a*H >ifl^ »m(.cpicH) ^\^, ^.^ ^ii^(d 

77. 

;«fl20 * :»1158 IFofl SU'H^I. ^7l 3i^<a*H ^» 3f<a*H ^ll^(CPICH) -MJl, ^-8- 3l-^*JS. ^Bli( 

DPICH) ^\JL £I=T 2^> i^^^H >*l|^(SCPICH) ^^.^.S S]-^ ?>Eflv+ olsDol^ i^«>fe o].f. Jg. 
^1 "S-^. 
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